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urea content of, 376 
see also Erythrocytes 
Blood coagulation 
dicumarol and, 627 
inhibitors of, 37 
lipids and, 350-51 
mechanism of, 35-36 
proteins and, 360 
trypsin and, 35 
Blood lipids, 338-49 
adrenal cortical extract and, 335 
arthritis and, 350 
brain injury and, 333 
celiac syndrome and, 350 
determination of, 116, 339, 340 
fat intake and, 340 
glomerulonephritis, 347 
hyperlipemia, biliary obstruction and, 
342 
insulin and, 340 
jaundice and, 347, 349 
lecithin diet and, 340 
liver disease and, 341-42 
maintenance of, 341 
myxedema and, 347 
nephrectomy and, 347 
nephrosis and, 347 
thyroidectomy and, 338 
see aiso Fat metabolism 


oxygen consump- 


and, 
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Blood pressure 
adenosinetriphosphate and, 299 
ascorbic acid and, 441 
enzymatic control of, 37 
Blood sugar, 314 
anoxia and, 318-20 
determination of, 77, 327 
evisceration and, 317, 319 
hyperglycemia 
alloxan and, 322 
burn shock and, 320 
dihydroxyphenylalanine and, 370 
pancreatic damage and, 321 
hypoglycemia 
adrenalectomy and, 319 
fasting and, 319 
shock and, 318-20 
vitamin D and, 541 
see also Glucose, tolerance; Insulin; 
and Epinephrine 
Body weight 
ascorbic acid and, 441 
hippuric acid excretion and, 622 
Bone 
calcification of, 419 
composition of, 219, 221 
formation of, 417 
parathormone and, 422 
vitamins and, 540 
inorganic substance of, 220, 221 
metabolism of, 420 
citric acid and, 421 
parathormone and, 423 
osteoporosis, nutrition and, 459 
sarcomas of, 656 
serum phosphatase 
658 
sodium fraction of, 422 
structure of 
age and, 221 
osteomyelitis and, 221 
rickets and, 221, 222 
x-ray studies of, 219-22 
Bone salts 
citrate, 420 
composition of, 421-22 
deposition of, ascorbic acid and, 474 
metabolic function of, 422 
mobilization of, parathormone and, 
422 
phosphate, 420 
3orneol, detoxication of, 624 
3oron 
deficiency of, fruit ascorbic acid and, 
726 
nitrogen fixation and, 692 
plant nutrition and, 710, 712-14 
Boswellic acid, 384, 388, 391 
Srain 
chemical constitution of, 336 


activity and, 
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Brain (cont.) 
choline in, 375 
glycolysis in, 310 
diencephalo-hypophysial relations, 
334-35 
injury, fat metabolism and, 333 
phosphate in, poliomyelitis and, 294 
phosphatides in, 128, 300 
Brain metabolism 
ascorbic acid and, 469 
carbon dioxide tension and, 24 
methyl formate and, 632 
nicotinic acid and, 490 
rate of, 310 
Brassicasterol, 225, 230 
Bread 
nutritive value of, 445 
texture of 
ascorbic acid and, 477 
potassium bromate and, 477 
Brein, 385 
Bromobenzene, growth and, 275, 628 


p-Bromobenzyl bromide, growth and, 
628 

Bromelin, 46, 47 

Bromsulfalein, elimination of, choline 


deficiency and, 448, 497 

Bufothionine, 267 
Bufotoxins, 267 
Burns 

carbohydrate metabolism and, 320 

metabolism and, 449 

nitrogen balance and, 449 
n-Butanol, 122 
3utyl acetate, 122 
Butyrate, oxidation of, 10, 20, 370, 392 
Butyryl phosphate, formation of, 290 


Cc 
Cafesterol, 232 
Caffeine, cholinesterase inhibition and, 
74 
Calcium 
amylase stability and, 77, 78 
in blood, tuberculosis and, 453 
deficiency of, urolithiasis and, 417 
excretion of, 419, 421 
Zastric juice acidity and, 416 
in gastric secretion, 415 
intake of, citrate excretion and, 419 
intestinal absorption of, vitamin D 
and, 540 
metabolism of 
citric acid and, 420, 421 
endocrines and, 422 
gastric secretion and, 415-16 
plant ascorbic acid and, 727 
plant nutrition and, 712, 713 
in prothrombin, 36 
prothrombin activation and, 36 





D 
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Calcium (cont.) 
requirements for, 438 
retention of, 438 
rheumatic fever and, 454 
Campestanol, isomers of, 229 
Campesterol, structure of, 225 
Canavanine, 62 
Cancer 
gastrointestinal, 343 
hematin synthesis and, 658 
see also Carcinogenesis, Carcinogenic 
substances, Malignant tissue, and 
Tumors 
Caoutchicol, 385 
Capillaries 
fragility of, plasma ascorbic acid and, 
473-74 
hemangioendothelioma, 646 
resistance of, vitamin P and, 507 
Carbazone, coprosterol formation and, 


Carbohydrases, 309-13 
Carbohydrate metabolism, 309-32 
burn shock and, 320 
in brain, 288 
of eggs, during fertilization, 288 
fat replacement and, 313 
glycolytic system in, 310-11 
hormone control of, 320 
insulin and, 317 
in vivo, 301-3 
in kidney, 315 
labile methyl groups and, 273 
of muscle, 288 
nervous control of, 320 
nutritive state and, 316-18 
Pasteur effect, 289 
phosphorolytic enzymes and, 69 
sodium fluoride and, 310 
stilbestrol and, 326 
thiamine and, 347, 480-81 
see also Blood sugar; Glycogen, for- 
mation of; Muscle, metabolism of ; 
etc. 
Carbohydrates, 91-112 
allyl derivatives of, 107 
analysis of by fermentation methods, 
105 
anhydro sugars, 99-100 
benzylidene derivatives of, 103 
determination of, 327 
in diet 
riboflavin requirement and, 487 
thiamine requirement and, 483 
dynamic effects of, 350 
ethylidene derivatives of, 103-4 
excretion of, 318 
hydrogenation of, 95-96 
isopropylidene derivatives of, 103 
methylene derivatives of, 100-3 


2) 
— 
wn 


Carbohydrates (cont.) 
from natural sources, 91 
nitro derivatives of, 98-99 
oxidation of, 95, 311-13 
sodium and, 315 
see also Carbohydrate metabolism 
parenteral administration of, 456 
phosphates and, 108-9 
plant protein metabolism and, 667-70 
propargyl derivatives of, 107 
separation by adsorption, 94-95 
specific dynamic action of, 431 
storage of, 313, 322 
structure of, 99-100 
lead tetraacetate in determination 
of, 104-5 
sulfates and, 108-9 
synthesis of, 92-93, 309-10 
see also Polysaccharides and specific 
substances 
Carbonate, production of, 85 
Carbon dioxide 
condensation of, 312 
determination of, 73 
fixation, 15, 21-24, 312 
by algae, without oxygen libera- 
tion, 21 
in heterotrophic organisms, 22-24 
hydrochloric acid formation in gas- 
tric glands and, 414-15 
plant protein synthesis and, 675 
production of by yeast, 479 
solubility coefficient of, 408 
tension 
of blood, 413-14 
brain metabolism and, 24 
muscle pH and, 411 
Carbon disulfide, metabolism of, 275 
Carbonic acid 
dissociation constants of, 408 
hydration of, 409 
kinetics of, 409 
Carbonic anhydrase, 84-85 
acid-base equilibrium and, 69 
activity of, 84, 409 
determination of, 85 
inhibition of, 85 
in nervous system, 69 
zine content of, 84 
Carbon monoxide 
in blood, determination of, 603 
nitrogen fixation and, 702 
Carbon tetrachloride 
liver damage and, 343, 448, 646, 


05 


wn 


poisoning, 377, 448 
hippuric acid synthesis and, 623 
morphine excretion and, 625 
Carbonylhemoglobin, determination of, 
5 
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Carboxylase 
vitamin content of, 69 
see also Diphosphothiamine 
Carboxylpeptidase, 42 
Carcinogenesis, 645-50 
chemotherapy and, 647, 654 
endocrinology and, 653-54 
genetics and, 647 
fatty acids and, 652 
mechanism of, 647 
nutrition and, 647, 650-52 
sex and, 647 
stilbestrol and, 651 
ultraviolet radiation and, 646 
urethane, 646 
Carcinogenic substances 
azo dyes, 645 
N,N,dimethylaminoazobenzene, 12 
p-dimethylaminoazobenzene, 646 
hormones, 646, 648 
hydrocarbons, 644, 645, 646 
Rous agent, 650 
Shope agent, 650 
specificity of, 646 
thorium oxide, 646 
urethane, 646 
Carcinoma of liver, nutrition and, 
454 
Cardiolipin, 127 
Carnosine, 150, 377 
Carotene 
absorption of, 533 
in alfalfa, 530 
in blood, 533 
acetonemia and, 534 
vitamin A and, 453 
in canned foods, 444 
constituents of, 525 
determination of, 525, 527-30 
distribution of, 536-37 
excess of, skin pigmentation and, 
536 
excretion of, 533 
insulin activation and, 534 
isomerization of, 525 
in milk, 529 
photochemical destruction of, 
526 
placental permeability to, 535 
in plasma, 527 
in porpoise liver, 537 
provitamin A activity of, 525 
separation of, 527 
stability of, 136, 530 
storage of, 530 
structure of, 52 
utilization of, 533, 545 
see also Vitamin A 
Carotenoids, 386 
destruction of, 530 


5 
3, 
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Carotenoids (cont.) 
fluorescence of, 526 
in plants, 386 
see also Xanthophylls and 
substances 
Carotenols, 526 
Cartilage, collagen in, 221 
Casein 
activity of, hydrogen ion concentra- 
tion and, 42 
degradation of, 165 
denaturation of, 217 
enzymatic hydrolysates of, 359 
hydrolysis of, 33, 42 
iodination of, 157 
lipotropic action of, 375 
liver damage and, 377 
pernicious anemia and, 452 
requirement for, 434 
x-ray studies of, 217 
Castration 
serum cholesterol and, 338 
see also Testes, extirpation of, and 
Gonads, extirpation of 
Catalase, 3-4, 69 
Cataracts, formation of, diabetes and, 
323 
Cathepsin 
composition of, 42 
in liver, 271 
Cellobiose 
absorption of, 314 
osazones of, 97 
Cell permeability 
calcium and, 718 
to electrolytes, 710 
Cells 
nucleic acids in, 196-99 
structural alterations in, 199 
Cellulose 
structure of, 217 
sulfuric esters of, 109 
Cephalins 
activity of, 345 
in brain, 336 
thromboplastic activity of, 127 
Cerebrosides 
in cardiac muscle, 128 
in skeletal muscle, 128 
Cerin, 385 
Chaulmoogra oil, 136 
Chemotherapy, carcinogenesis and, 647, 
654 
Chenodesoxycholic acid, 242, 243 
Chlorides 
excretion of, 413 
metabolism of, 413 
Chloroform 
liver damage and, 345 
poisoning, 576 


specific 
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Chlorophylls 
carotene destruction and, 526 
formation of, in plants, 677, 715 
Chloroplasts 
carbon dioxide reduction and, 21 
disintegration of, 672 
Cholates, determination of, 243 
Cholestane, 235 
Cholestane-1l-ol, preparation 
Cholestane-3(B)-ol acetate, 235 
A‘-Cholestene-3-one, forms of, 
Cholestenone 
in feces, 
in testes, 25 
Cholesterol, 226 
in adrenal gland, 254, 336-37, 563 
atheroma and, 350 
bacterial growth and, 741 
biosynthesis of, 255 


C,; transformation products of, 251 
252 
252 


5 


250 
250 


deposition of, 545 

derivatives of, 230 
determination of, 342, 351 
esterified, determination of, 116 
feeding, effects of, 344 
in guano, 232 

heavy hydrogen in, 58 
in liver, 497 


wn 


metabolism of, 251, 255, 257, 588 

in muscle, vitamin E and, 348 
oxidation of, 251, 257 

in plasma, choline deficiency and, 


448, 497 
progesterone formation and, 250 
in serum, inanition and, 339 
in spermatozoa, 350 
steroid hormone formation from, 583 
steroid metabolism and, 249-55 
structure of, 333 
synthesis of, 585 
in viruses, 735 
see also Blood lipids 
Cholesteryl iodide, crystallization of, 
218-19 ; 
Cholesteryl oxides, 233, 234 
reduction products of, 234 
seperation of, 234 
Cholic acid, 242 
oxidation of, 241, 243 
Choline, 294-98 
abortion and, 496 
anemia and, 496 
biosynthesis of, 495 
betaine and, 495-96 
in blood, 494 
creatine synthesis and, 374 
deficiency of, 272 
bromsulfalein elimination and, 448, 
497 


Choline (cont.) 
deficiency of (cont.) 
glycocyamine and, 617 
hemoglobin level and, 497 
fatty liver and, 374, 447 
hemmorhagic kidney and, 284, 631 
kidney damage and, 346, 495 
liver cholesterol and, 497 
liver fat and, 345, 346, 496-97 
liver phospholipid and, 304, 346, 
374, 495 
muscle creatine and, 374, 497 
nicotinamide and, 617 
plasma cholesterol and, 448, 497 
plasma phosphatase and, 497 
plasma phosphates and, 448 
prothrombin time and, 448, 497 
determination of, 126, 345, 494 
distribution of, 375 
kidney damage and, 497 
lipotropic action of, 121, 507 
liver cirrhosis and, 342, 447, 497 
liver disease and, 342 
liver fat and, 343, 495, 629 
liver function and, 448 
perosis and, 274, 495 
phospholipid formation and, 495 
in phospholipids, 494 
in plasma, 494 
pneumococcus growth and, 494 
requirement for, 497 
respiration and, 496 
rickets and, 540 
serum proteins and, 448 
synthesis of, 273 
toxicity of, 496 
in urine, 494 
vitamin A metabolism and, 540 
Cholinesterase, 73-76 
concentration of, 146 
inhibition of, 73-74 
nerve impulse transmission and, 69 
specificity of, 73 
synaptic localization of, 75 
Chromium, nitrogen fixation and, 692 
Chromonucleic acid, 195 
Chromosomes, staining of, 197 
Chromosomin, 197 
Chrysene, growth and, 628 
Chymopapain, crystalline, 45 
Chymotrypsin 
activity of, 32 
histamine liberation and, 43 
y-Chymotrypsin, x-ray studies of, 215 
Cinnamic alcohol, excretion of, 634 
Citrate, see Citric acid 
Citric acid 
ascorbic acid destruction and, 470 
in bone, 420 
deposition of, 421 
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Citric acid (cont.) 
in bone (cont.) 
metabolism of, 421 
salt metabolism and, 419-21 
vitamin D deficiency and, 421 
calcium metabolism and, 420, 421 
endogenous, origin of, 420 
excretion of, 419, 420 
calcium intake and, 419 
glucuronide excretion and, 624 
in plants, 680 
metabolism of, urolithiasis and, 
419 
oxidation of, 20 
rickets and, 420, 421 
symmetry of, 19 
urolithiasis and, 418, 420 
Citrinin, 756-57 
Citrulline 
determination of, 377 
in plasma, 377 
urea formation and, 58 
Civetone, structure of, 244 
Clavacin, 753 
Clavatin, 753 
Claviform, 753 
Clionasterol 
occurrence of, 231 
structure of, 231 
Clupein, hydrolysis of, 42 
Cobra venom, erythrocyte 
and, 350 
Cocaine, phenol sulfate hydrolysis and, 
626 
Cocarboxylase, see 
Coenzymes, 48, 364 
Collagen 
combining capacity of, 160 
deamination of, 163 
denaturation of, 160 
diffraction studies of, 211, 212 
esterification of, 161 
isoelectric point of, 160 
properties of, 163 
structure of, 161 
tanning of, 155 
x-ray studies of, 216 
Colon, ulcerative colitis, 456, 473 
Colostrum, vitamin A in, 532, 536 
Copper 
fruit production and, 726 
myosin inactivation and, 296 
nitrogen fixation and, 692 
plant development and, 710 
retention of, 439 
Coproporphyrin, excretion of, 608 
Coprosterol, 232 
formation of, 250 
Coproverdohemin, 608 
Coramine, 488 


hemolysis 


Diphosphothiamine 
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Cornea 
riboflavin content of, 485-86 
vascularization of, 455, 460 
riboflavin and, 458, 485 
Coronary arteriosclerosis, 
and, 350 
Corpus luteum 
degeneration of, vitamin E deficiency 
and, 544 
hormones of, 584 
vitamin E and, 544 
phosphatase in, 284 
Corticosterone, 584 
Cozymase 
action of, 288 
reduction of, 289 
Creatine, 374 
cycle, 372 
excretion of, 374 
in muscle, 374, 497 
precursors of, 374 
synthesis of, 273, 274, 374, 622 
in urine, 374 
Creatinine, synthesis of, 273 
Crotonic acid, oxidation of, 370 
Cruoralbin, 607, 611 
Cryptosterol, 383, 384, 401 
Cumarone, sulfate excretion and, 635 
Curare, cholinesterase inhibition and, 
74 


cholesterol 


Cyanhematin, 607 
absorption spectrum of, 599 
Cyanhemochromogen, 611 
Cyanide 
amino acid oxidation and, 363 
euphorbain activation by, 44 
myosin inactivation and, 296 
reduction of, 43 
Cyanmethemoglobin, 607 
reduction of, 611 
Cyclohexane, 122 
Cymarose, 91 
p-Cymene, excretion of, 631 
Cymopapain, properties of, 47 
Cystathionine, 14, 367 
Cysteine 
ascorbic acid oxidation and, 72 
estimation of, 267-68 
euphorbain activation by, 44 
excretion of, 628 
formation in vivo, 275 
glucuronide excretion and, 624 
papain activation by, 45 
in proteins, 264 
in tobacco mosaic virus, 265 
urease inactivation and, 60 
Cysteinyltyrosine, hydrolysis of, 39 
Cystine 
bacterial growth inhibition by, 740 
biosynthesis of, 272 
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Cystine (cont.) 
in cytochrome-c, 3 
deficiency of, 272, 273, 361 
estimation of, 267-68 
liberation of from proteins, 269 
liver fat deposition and, 375 , 
mammary tumor induction and, 651 
metabolism of, 367-68 
myosin activation and, 296 
nitrogen balance and, 346, 434 
in pituitary lactogenic hormone, 264 
in plasma, 360 
plasma protein regeneration and, 2 
in proteins, 264 
requirement for, 433 
utilization of in plants, 673 
l-Cystine, protein sparing effect of, 377 
Cystine peptides, preparation of, 263 
Cystinyltyrosine, hydrolysis of, 39 
Cytochrome, 1-3 
Cytochrome-b, 2 
Cytochrome-c 
absorption spectrum of, 1, 3 
acid groups in, 609 
amino acid content of, 3 
carbohydrate metabolism and, 311 
catalytic action of, 1 
determination of, 603 
dissociation constants of, 609 
isolation of, 1 
in kidney, 3 
in liver, 3 
lyophilization of, 3 
phosphopyruvate formation and, 292 
properties of, 2 
tumor metabolism and, 657 
Cytochrome oxidase, 1-3 
activity of, adrenalectomy and, 3 
in chick embryo, 3 
detection of, 3 
purification of, 1, 2-3 
Cytoplasm 
nucleic acids of, 198-99 
phosphatase in, 285 


D 
Deaminase, in muscle, 296 
Deamination, see under Amino acid 
metabolism and specific substances 
Decalone, 248, 249 
Decarboxylases 
of amino acids, 363 
co-factors of, 363-64 
Degras, branched chain fatty acids in, 
118 
Dehydroascorbic acid 
determination of, 471 
hydrolysis of, 105 
reduction of, 8, 470 
in sweat, 477 


“NI 
bo 


11-Dehydrocorticosterone, synthesis of, 


586 


Dehydrogenase, 8-13, 312 


alcohol, 632-35 
alloxan as hydrogen acceptor for, 
324 
bacterial, 689 
fatty acid, 9 
glucose, 13 
inhibition of, 291 
specificity of, 283 
succinic, 2 
see also d-Amino acid oxidase, etc. 
Dehydroisoandrosterone, 579, 580 
determination of, 586 
in urine, 580 
trans-Dehydroisoandrosterone acetate, 
isomeric oxides of, 233 
Dehydro-oleanolic acid, structure of, 
388 
Deoxoglycyrrhetic acid, 393, 394 
Desoxycholic acid, 242 
degradation of, 237 
Desoxycorticosterone 
absorption of, 579 
excretion of, 578 
hypertension and, 588 
liver glycogen deposition and, 326 
prostate enlargement and, 583 
saccharides of, 243 
synthesis of, 244 
testes enlargement and, 583 
Desoxyequilenin 
preparation of, 246 
structure of, 246 
Desoxyribonucleic acid, 178, 188, 196, 
300 
distribution of, 372 
phosphorus turnover in, 303 
radioactive phosphorus uptake by, 
372 
in sarcomas, 304 
in viruses, 735 
Desthiobiotin, 499 
bacterial growth and, 499-500, 691 
Detoxification, 617-42 
by acetylation, 618-22 
of borneol, 624 
camphor and, 617 
demethylation, 630 
deficiency symptoms and, 630 
by methylation, 628-31 
by oxidation, 631-32 
phenol and, 617 
by reduction, 631-32 
see also under Liver and specific sub- 
stances 
Deuteriocholesterol, 249 
formation of, 620 
metabolism studies with, 235 
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Deuterium 
amino acid metabolism studies with, 
364, 365, 371 
in fatty acids, 481 
Dextran, synthesis of, 81, 82 
Dextransucrase, 81-83 
Diabetes, experimental 
alloxan and, 322-24 


anterior pituitary and, 324-25 
cataract formation and, 323 
glucose tolerance and, 323, 324 


hormones and, 321-27 
hyperphagia and, 321 
insulin sensitivity and, 324 
ketonuria and, 323 
pancreatectomy and, 323 
stilbestrol and, 326 
Diabetes mellitus 
carotene and, 534 
thyroid activity and, 321 
Diaminopelargonic acid, 498 
Dicarboxylic acids 
bacterial nitrogen metabolism 
699 
in hair, 161 
in proteins, 149 
3,4-Dichlorobenzenesulfonic acid, his- 
tidine determination and, 149 
Dicumarol 
coagulation time and, 627 
hypoprothrombinemia and, 548 
plasma composition and, 36 
Diendione, 390 
absorption spectrum of, 390 
oxidation of, 391, 392 
Diethylstilbestrol, estrus production by, 
577 
Diginose, 91 
Digitalose, 91 
Digitonin, 232 
Diglycylglycine, activation of, 51 
Dihydroxyacetone, glucuronide 
tion and, 624 
Dihydroxyphenylalanine 
hyperglycemia and, 370 
metabolism of, 370 
Diiodotyrosine 
formation of, 3 
goitrogenic substances and, 571 
metabolism of, 370-71 
thyroxine formation from, 567 
Diketones, preparation of, 232 
Diketopiperazines, metabolism of 
365 
N,N,Dimethylaminoazobenzene, 
nogenicity of, 12 
p-Dimethylaminoazobenzene 
carcinogenesis and, 646 
hepatic tumors and, 121, 645-46 
metabolism of, 646 


and, 


excre- 


carci 
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Dimethyl sulfide, lipotropic action of, 


Dinitrophenol 
glucose oxidation and, 691 
phosphate uptake and, 16 
Dinitrosalicylic acid, blood 
termination and, 327 
Diosgenin, 581 
Dipeptides 
arylsulfonic, solubility of, 149 
isolation of, 149 
Diphosphopyridine nucleotides, 692 
determination of, 9 
in retina, 9, 295 
Diphosphothiamine 
dephosphorylation of, shock and, 451 
destruction of, 478 
hydrolysis of, 478 
yeast fermentation and, 479 
Diplococcin, 147, 764 
Disaccharides, synthesis of, 93 
Djenkolic acid, 266 
Docosenoic acid, 124 
Dodecylsulfate, combination with serum 
albumin, 159 
Dodecylsulfonate, fatty acid ester hy- 
drolysis and, 159 
Dulcitol, methylene derivatives of, 101 


E 
Echinochrome, 613 
Echinochrome-A, 13 
Echinocystic acid, 
388, 395 
Edestin, 149 
degradation of, 165 
denaturation of, 217 
molecular weight of, 293 
sulfur in, 264 
x-ray studies of, 217 
Eggs 
carbohydrate metabolism of 
fertilization, 288 
storage of, 531 
thiamine in, 484 
Eicosenoic acid, solubility of, 122 
Elaidic acid, unsaturated acid chlorides 
of, 124 
Elemadienolic acid, 384 
Elemadienonic acid, 384 
Elemolic acid 
isolation of, 399 
oxidation of, 401 
B-Eleosteric acid, autoxidation of, 130 
Embryonic development 
nutrition and, 455 
vitamin A and, 535 
see also Growth 
Embryos, nucleic acid content of, 372 
Encephalomalacia, vitamin E and, 348 


sugar de- 


structure of, 384 


during 
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Endopeptidases, 50 Equilenine, synthesis of, 584 
Energy metabolism Ergostanol, isomers of, 229 





hypothalamic lesions and, 334 
obesity and, 336 


Enolase, 292-93 


crystalline, 292 
molecular weight of, 292 


Enzymes 


activity of 
mechanism of, 70-71 
sulfhydryl groups and, 270 
bacterial, 703-38 
iron deficiency and, 714 
production of, 690 
carbohydrases, see Carbohydrases 
carbohydrate metabolism and, 286-93 
coupled reactions and, 33 
deaminating, 362, 370 
fat metabolism and, 347-49 
heat denaturation of, 154 
heavy metal-protein, 6-8 
inactivation of, 154, 155, 194, 530 
iron porphyrin-containing, 1-6 
mucinolytic, 85-86 
nonproteolytic, 69-90 
oxidative, 362 
pancreatic, 192 
phosphorylating, 288, 289, 309 
proteolytic, 31-68 
action of angiotonin, 151 
activation of, 46-49 
activity of, pH and, 31 
applications of, 53-55 
B vitamins in, 41 
nitrogen and, 677 
nomenclature of, 31-32 
peptide-bond synthesis by, 357 
of plants, 43-49 
in snake venoms, 42 
see also Papain, Trypsin, etc. 
respiratory, 2 
specificity of, 366 
thiamine-destroying, 84 
vitamin content of, 69 
see also Coenzymes, Dehydrogenase, 
and specific enzymes 
Eosin, carotene destruction and, 526 
Ephedrine, heart rate and, 572 
Epichlorohydrin, protein esterification 
and, 156 


Epicoprosterol, 232 
Epinephrine 


acetyl sulfanilamide formation and, 
619 

ascorbic acid and, 475 

excretion of, 275 

glucuronide excretion and, 626 

hyperglycemia and, 319 

liver glycogen and, 320 

sulfate excretion and, 626 


Ergosterol 
formation of, 254 
origin of, 228 
in Penicillium mycelium, 543 
vitamin D, formation from, 543 
Ergot, sterols isolated from, 232 
Ergotoxin, hyperglycemia and, 323 
Erucic acid, solubility of, 122 
Erythritol, structure of, 104 
Erythrocruorin, 613 
Erythrocytes 
carbonic anhydrase activity in, 85 
chlorides of, gastric secretory activ- 
ity and, 413 
destruction of 
choline and, 496 
lipids and, 350-51 
pyridoxine deficiency and, 491 
hemolysis of, cholesterol and, 350 
hydrogen ion concentration of, 411 
lipids in, 340 
see also Blood lipids 
reticulocytosis, 294 
urease activity in, 61, 73 
Erythrodextrin, 286 
Erythrodiol, 384 
structure of, 388, 391 
d-Erythrose, 12 
Eserine, cholinesterase inhibition and, 
74 
Eseroline, 74 
Estradiol 
absorption of, 577 
a- and §-, excretion of, 575 
inactivation of, 257, 484, 485, 511 
metabolism of, thiamine and, 484 
tumor induction by, 583 
in urine, 575 
Esterases, 73-77 
see also Cholinesterase and specific 
enzymes 
Esters 
fatty acid, preparation of, 131 
of gallic acid, 134 
saponification of, 92 
Estriol, isomers of, 244 
Estrogens, 573-79 
cell changes and, 336 


chromatographic adsorption of, 574 
classification of, 584 

conjugated, 575, 625 

destruction of, 576 

epidermal carcinoma and, 653 
excretion of, ovariectomy and, 257 


extraction of, 574 
fibroid induction and, 653 
inactivation of, 257 
liver and, 576-77 
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Estrogens (cont.) 
mammary tumors and, 649, 650 
metabolism of, 575-76 
phosphorus content of brain and, 336 
prostate carcinoma and, 653 
tumorigenic action of, 577 
in urine, 574-75 
determination of, 574 
Estrone 
inactivation of, 511 
irradiation of, 245 
metabolism of, 257 
structure of, 244 
Estrus 
continuous, stilbestrol and, 651 
cystine and, 272 
diethylstilbestrol and, 577 
nutritional deficiencies and, 651 
Ethanol, oxidation of, 633 
Ethanolamine, pneumococcus 
and, 494 
Ethionine, synthesis of, 263 
Ethyl acetate, 122 
Ethyldecyldodecylacetic acid, 767 
Ethylene oxide, protein esterification 
and, 156 
Ethynyltestosterone, 584 
Etioporphyrin, synthesis of, 608 
Euglobulin, solubility of, 166 
Euphorbain, 34, 44, 47 


F 
Faradiol, 385, 386 
Fat, depot 
composition of, 
in, 340 
deposition of, 315, 334, 631 
formation from carbohydrate, 318 
replacement of, 313 
tocopherol content of, 349, 544 
utilization of, adrenalectomy and, 
338 
vitamin E storage in, 349 
Fat metabolism, 333-56 
absorption, 457 
adrenalectomy and, 338 
emulsification and, 341 
fat intake and, 340 
partition hypothesis of, 349 
phospholipids and, 341 
acetyl phosphate and, 17 
ascorbic acid and, 348, 475 
brain injury and, 333 
digestion, 341 
endocrines and, 336-38 
enzymes and, 347-49 
evisceration and, 317 
hypothalamus and, 333-36 
inanition and, 339-40 
iron and, 348 


growth 


species differences 
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Fat metabolism (cont.) 
isocitric acid cycle and, 17 
labile methyl groups and, 273 
nervous system and, 333-36 
nitrogen compounds and, 374-75 
phospholipid turnover, choline and, 
374, 495 
thyroidectomy and, 338 
vitamins and, 347-49 
see also Blood lipids; Fat, depot; 
Fatty acids; Fatty liver; Liver fat; 
etc. 
Fats and oils 
of alfalfa seeds, 132 
autoxidation of, 133 
babassu oil, 124 
castor oil, 76 
of coconut, 114, 120, 121 
of cod liver, 532 
of corn, 113, 114, 120, 121, 457 
of cottonseed, 113, 120, 126, 135 
drying of, metallic salts and, 132 
fish liver oil, 117 
of herring, 123 
hydrogenation of, 126 
induction period of, 134 
iodine values of, 132 
of linseed, 115, 131 
of margarine, 120 
of navy beans, starch digestion and, 
78 
niam fat, 123 
nutritive value of, 119 
olive oil, 114, 117, 120, 340, 457 
of peanuts, 113, 120, 135 
of rape, 116 
of soybean, 113, 116, 120, 135, 457 
tall oil, 115 
thermal properties of, 126 
of tung, 115, 338 
of whale, 123 
of wool, 118 
see also Bacteria, lipids of; Lipids; 
and Phospholipids 
Fatty acids, 116-23 
absorption of, adrenalectomy and, 338 
absorption coefficients of, 114 
bactericidal action of, 766-67 
binary mixtures of 
separation by chromatographic ad- 
sorption, 123 
solidification point curves of, 122 
biological aspects of, 119-22 
branched chain, 118-19 
carcinogenesis and, 652 
deposition of, 481 
determination of, 113, 351 
deuterium content of, 481 
encephalomalacia and, 545 
esterification of, 136 











SUBJECT INDEX 


Fatty acids (cont.) 
esters of, hydrolysis of, 159 
formation of, 341 
growth of microorganisms and, 122 
iodine values of, 115 
oxidations of, 9-12, 292, 631 
adenosinetriphosphate and, 10, 292, 
349 
physical behavior of, 122-23 
separation of, 123 
synthesis of, 341 
in liver, 348 
thiamine deficiency and, 480 
solubility of, 122 
structure of, 114-15 
unsaturated, 116-18 
encephalomalacia and, 121 
exudative diathesis and, 121 
hydrogenation of, 120 
lactation and, 120 
oxidation of, 136 
vitamin E deficiency and, 121 
volatile, microestimation of in blood, 
116 
see also Fat metabolism, Fats and 
oils, and specific acids 
Fatty aldehydes, isolation from animal 
tissues, 116 
Fatty livers 
choline deficiency and, 345, 374, 447, 
456, 496-97, 629 
development of, 344 
glycocyamine and, 630 
lipocaic and, 344 
lipotropic agents in, 346 
liver factors, 344 
methionine deficiency and, 629 
pantothenic acid deficiency and, 493 
types of, 507 
see also Liver fat 
Fermentations, bacterial, 690 
Ferrin, 8 
Ferritin 
iron content of, 604 
from testes, 604. 
x-ray studies of, 215, 604 
Fertilization, hyaluronidase 
86 
Fibrin 
formation of, 163 
preparation of, 216 
Fibrinogen 
action of pepsin on, 41 
denaturation of, 152 
flow-birefringence of, 163 
hemostasis and, 163 
neuro-surgery and, 163 
preparation of, 216 
scurvy and, 475 
see also Blood coagulation 


and, 69, 
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Fibrinolysin, 38 
Fibroin, structure of, 161 
Ficin, 46 
activation of, 48 
properties of, 47 
Flavazoles, 97-98 
Flavine adenine dinucleotide, 299 
as prosthetic group, 363 
synthesis of, 8 
Flavoproteins, 8, 362 
purification of, 363 
see also specific substances 
Fluorapatite, diffraction patterns of, 
219 
Fluorine 
body weight and, 437 
bone fracture and, 437 
dental health and, 437 
in drinking water, 437 
excretion of and, 437-38 
height and, 437 
nitrogen fixation and, 692 
requirement for, 437 
Folic acid, 500-501 
activity of, 501 
bacterial growth and, 501, 502 
bacterial nutrition and, 73 
charcoal adsorption of, 5 
determination of, 501 
distribution of, 502 
formation of, xanthopterin and, 502 
lactation and, 503 
in liver, 503, 510 
in milk, 503 
sulfaguanidine toxicity and, 511 
tumor growth and, 504 
in yeast, 502 
Folliculin, determination of, 574 
Formaldehyde, 13 
protein denaturation by, 155 
titration curve and, 160 
Formic acid 
formation of, 
glucuronide 
Friedelin, 385 
Fructosans, plant 
and, 668 
Fructose 
evisceration, 
316 
fermentation of, 105 
metabolism of, 318 
nephrectomy and, 316 
oxidation of, 288 
phosphorylation of, 309 
Fumarate, oxidation of, 20 
Fumigacin, 757 
Fumigatin, 755 
Fungi 
nitrogen fixation by, 688 





311, 633 
excretion and, 624 


protein formation 


survival time and, 
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Fungi (cont.) 
phosphorus metabolism of, 286 
plant susceptibility to, 729 


G 


Galactose 
absorption of, thiamine and, 480 
blood glucose and, 314 
excretion of, 318 
osazones of, 97 
utilization of, 318 
D-Galactose, analysis of by fermenta- 
tion methods, 105 
Galacturonic acid, purification of, 95 
Gallic acid 
antoxidant activity of, 134 
determination of, 135 
Gallium, plant development and, 711 
Gastric juice 
acidity of, 414 
calcium and, 416 
hypochloremia and, 413 
serum calcium level and, 415 
calcium content of, 415, 416 
composition of, 414 
magnesium content of, 416 
secretion of 
acid-base balance and, 413-15 
alveolar carbon dioxide and, 414 
blood carbon dioxide tension and, 
413-14 
blood chloride and, 413 
blood electrolytes and, 414 
calcium metabolism and, 415-16 
histamine and, 416 
innervation and, 415 
Gastrointestinal tract 
cancer of 
glucuronide formation and, 624 
hepatic dysfunction and, 657 
gastrectomy, diet and, 449 
gastric adenocarcinoma, 655 
lesions of, 456 
sce also Intestine 
Gelatin 
esterification of, 161 
growth and, 360 
hemoglobin synthesis and, 358 
particle size distribution in, 165 
as plasma protein substitute, 358 
recovery of, 358 
toxicity of, 358 
Genes, composition of, 197 
Gentistic acid 
formation of, 627 
in urine, 627 
Geraniol, excretion of, 634 
Germanicol, 385 
Glass electrode, use of, 409 
Gliotoxin, 763-64 


Globin 
amino acid analysis of, 610 
denaturation of, 610 
Globulins 
molecular weights of, 146 
of serum, tuberculosis and, 453 
thrombin activity of, 147 
N-Glucofuranosylacetamide, 97 
Gluconeogenesis 
diabetes and, 322 
inanition and, 317 
by kidney, 316 
nephrectomy and, 315-16 
see also Glycogen, formation of, and 
specific substance 
Glucose 
absorption of, 541 
adrenal cholesterol and, 337 
feeding 
respiratory quotients and, 317 
saturation of liver fatty acids and, 
318 
fermentation of, 105, 310 
formation of, anoxia and, 319 
muscle phosphorylase and, 287 
oxidation of, 13 
phosphorylation of, 15-16, 288, 311, 
312 
plant protein formation and, 668 
reaction with amines, 96 
requirement for 
evisceration and, 325 
nephrectomy and, 316 
tolerance, 314 
diabetes and, 323 
glucose feeding and maintenance 
of, 316 
insulin and, 316 
tubular reabsorption rate of, 318 
utilization of, 317 
nephrectomy and, 315 
see also Blood sugar and Carbohy- 
drate metabolism 
Glucose-1-phosphate 
phosphorylation of, 309 
preparation of, 287 
purification of, 327 
Glucose-6-phosphate, determination of, 
283 
Glucosides, stability of, 98-99 
Glucuronic acid 
excretion of, 512, 624 
origin of, 623 
sulfanilamide acetylation and, 624 
B-Glucuronidase, 83 
Glucuronides, 623-25 
excretion of, 624, 626, 635 
formation of, 625 
gastrointestinal cancer and, 624 
hepatic dysfunction and, 624 








On 
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Glucuronides (cont.) 
steroid, 625 
in urine, 624 
Glutamic acid 
analysis of, 361 
bacterial assimilation of, 692 
determination of, microbiological, 
149 
formation of, 680, 699 
growth and, 360 
lipotropic activity of, 375 
metabolism of, 364-66 
nitrogen fixation and, 699 
in proteins, 150 
weight maintenance and, 360 
d-Glutamic acid, isolation from tumor 
tissue, 55 
Glutaminase, 62-63, 72 
determination of, 72 
Glutamine 
in blood, 62 
determination of, enzymatic, 149 
formation of in plants, light and, 669 
hippuric acid synthesis and, 622 
nitrogen metabolism and, 72 
precursors of in plants, 678 
synthesis of, 363, 681 
utilization of in plants, 673 
Glutathione, 273 
bacterial growth and, 740 
hydrolysis of, 50 
papain activation by, 45 
myosin activation and, 296 
reduction of, 43, 269 
requirement for, of Neisseria gon- 
orrhoeae, 361 
Glyceraldehyde, 12, 92, 109 
Glycerides, 123-26 
absorption of, 340 
crystallization of, 123 
hydrogenation of, 124 
melting points of, 124 
mono- and di-unsaturated, determina- 
tion of, 115-16 
naturally occurring, 123-24 
refractive indices of, 124 
spectrophotometric studies of, 124 
structure of, 123, 124 
synthetic, 124-25 
x-ray diffraction studies of, 126 
see also Fats and oils 
Glycerol, glucuronide excretion and, 
624 
Glycerophosphate, glucuronide excre- 
tion and, 624 
Glycine 
deamination of, 693 
deficiency of, 273 
growth and, 360, 622 
weight maintenance and, 360 


Glycine-imidoendopeptidase, 50 
Glycine oxidase, activity of, 363 
Glycocyamine 
creatine synthesis and, 374 
fatty livers and, 630 
methylation of, 617 
Glycogen 
determination of, 77 
deposition of, 314 
adrenalectomy and, 326 
deuterium incorporation into, 314 
formation of, 313 
hydrolysis of, 77 
of liver, 313, 314, 316, 320 
of muscle, formation of, 315 
phosphorolysis of, 326 
storage of, sodium and, 315 
synthesis of, 313, 357 
of tubercle bacilli, 737 
Glycolaldehyde, 12 
Glycolate, glucuronide excretion and, 
624 
Glysosidases, 77-86 
Glycosides, 383 
Glycylalanine, activation of, 51 
Glycyl-/-alanine, isolation of, 149 
Glycylglycine, hydrolysis of, 34, 51 
Glycylglycylglycine, hydrolysis of, 49, 
51 
Glycyrrhetic acid, 384 
catalytic hydrogenation of, 393 
structure of, 388, 393 
Gonadotropic hormones, 564 
follicle-stimulating, 564 
luetinizing, 564 
of pregnancy serum, 565 
antibodies to, 573 
of pregnancy urine, 565 
Gonadotropins 
denaturation of, 153 
purification of, 146 
Gonads 
development of, fat deposition and, 
337 
extirpation of 
pancreas insulin content and, 326 
urine composition afd, 256 
Gout, urolithiasis and, 417 
Gramicidin, 761-62 
activity of, 17, 361 
analysis of, 762 
bacterial metabolism and, 289 
bacteriostatic action of, 16, 752 
phosphate transfer mechanisms and, 


17 
Gratiolone, 385 
Growth 
adrenocorticotropic hormone _ and, 
563 


amino acids and, 360, 366 
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Growth (cont.) 
p-aminobenzoic acid and, 475 
arabinose and, 475 
bromobenzene and, 275 
p-bromobenzyl bromide and, 628 
fatty acids and, 120 
histidine deficiency and, 366 
hydroxy acids and, 121 
nicotinamide and, 629 
phemerol and, 511 
sodium benzoate and, 622 
vitamin B complex and, 510 
vitamin C and, 440 
Guaiaretic acid, 767 
Guanine, isolation of, 372 
Gypsogenin, 384 
structure of, 388, 391 


H 


Hair 
composition of, 161 
methionine in, 266 
Heart 
agranulocytic angina and, 492 
cardiac decompensation, 474 
cardiac insufficiency, thiamine de- 
ficiency and, 482 
cytochrome oxidase activity in, adre- 
nalectomy and, 3 
failure of, vitamin A deficiency and, 
536 
rate 
ephedrine and, 572 
prostigmine and, 572 
thyroxine and, 571 
vitamin C and, 441 
size, nutritional state and, 455 
steroids in, 250 
Hederadiol, structure of, 388 
Hederagenin, 384 
oxidative degradation of, 389-90 
structure of, 388, 391 
Hedraganic acid, surface film of, 397 
Helvolic acid, 757 
Hematin 
absorption spectra of, 599 
determination of, 601 
disintegration of, 607 
synthesis of, cancer and, 658 
Hemicellulose, plant protein formation 
and, 668 
Hemipyocyanine, 758 
Hemochromogens, dissociation of, 
611 
Hemocyanin 
molecular size of, 164 
molecular weight of, 612 
Hemoglobin 
absorption spectra of, 147, 604, 606 
analysis of, 601 
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Hemoglobin (cont.) 
carbon monoxide, determination of, 
147 
catalytic activity of, 5 
conductivity of solution of, 605 
denaturation of, 217 
derivatives of, 608 
determination of, 602 
disintegration of, 607-8 
ferrous sulfate and, 435 
fetal, 606 
formation of, ascorbic acid and, 
435 
hem-cyanide relationship, 611 
level 
choline deficiency and, 497 
nicotinic acid and, 489 
pregnancy and, 436 
riboflavin deficiency and, 486 
of school children, 436 
survey of, 435-36 
tuberculosis and, 453 
tumors and, 4, 658 
vitamin C and, 440, 441 
oxygen determination and, 603 
rate of formation of, 605 
specific inductive capacity of solution 
of, 605 
structure of, 214, 608-12 
synthesis of, gelatin and, 358 
x-ray studies of, 217 
Hemolysin, properties of, 38 
Hemotoxylin, antioxidant activity of, 


134 
Heparin 
anticoagulant properties of, 109, 267 
tobacco mosaic virus precipitation 
by, 158 


Hepatoflavin, 613 
Heroin, hydrolysis of, 621 
Hexacosanic acid, 767 
Hexadecenoic acid, 124 
Hexokinase 

action of, 288 

in muscle, 288 
Hexosemonophosphate, 

302-3 

Hexoses, transphosphorylation of, 287- 


purification of, 


Hippuric acid, 622-23 
determination of, 622 
detoxication of, 622 
excretion of, 622 
liver function and, 622 
metabolism of, 623 
synthesis of, 622, 631 

Histamine 
excretion of, 366 
formation of, 366 
gastric secretion and, 416 
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Histamine (cont.) 
liberation of 
papain and, 43 
trypsin and, 43 
in skin, 366 
dl-Histidase, 366 
Histidine 
creatine synthesis and, 374 
deficiency of, 361 
growth and, 366 
determination of, 149 
excretion of, 366 
imide groups in, 609 
metabolism of, 366 
nitrogen balance and, 358 
in plasma, 360 
requirement for, 433 
weight maintenance and, 360 
Histochemistry 
colorimetric techniques, 284 
phosphate determination, 284 
Histone 
cellular mitosis and, 197 
hydrolysis of, 42 
Homocysteine, metabolism of, 368 
Homocystine 
dissociation constant of, 151 
utilization of, 272 
Hormones, 561-98 
activity of, electrolyte accumulation 
and, 709 
adrenotropic, 325 
pancreas insulin content and, 
326 
ascorbic acid and, 476 
carcinogenesis and, 646 
diabetes and, 321-27 
production of, inanition and, 652 
V*, 369 
see also individual 
cific hormones 
Homotropine, hydrolysis of, 621 
Hlurain, properties of, 46, 47 
Hyaluronic acid 
bacterial virulence and, 738 
in hemolytic streptococci, 73 
Hyaluronidase 
bacterial, 738 
fertilization and, 69, 86 
mucinolytic activity of, 85 
purification of, 85 
tissue permeability and, 69 
Hydrazine, tissue protein 
and, 265 
Hydrazones, optical rotation of, 229 
Hydrindene, glucuronide excretion and, 
635 
Hydrocarbons 
aromatic, structure of, 389 
carcinogenesis and, 631, 644, 645 


glands and spe 





composition 


io 2) 
bo 
N 


Hydrocarbons (cont.) 
fate of, 631 
paraffin, 386 

Hydrochloric acid 


ammonium reineckate solubility in, 
126 
formation in gastric glands, carbon 


dioxide and, 414-15 
Hydrogen, nitrogen fixation and, 702 
Hydrogenases 
formation of, 704 
occurrence of, 703 
optimum pH and 
703 
Hydrogen ion concentration 
p-aminobenzoic acid bacteriostatic ac- 
tivity and, 505 
arginase activation and, 56 
of blood 
determination of, 410 
temperature coefficient of, 410 
variations in, 410-11 
casein activity and, 42 
castor oil hydrolysis and, 76 
dehydroascorbic acid hydrolysis and, 
105 
enzyme activity and, 31 
of erythrocytes, 411 
erythrocyte urease and, 61 
growth hormone activity and, 562 
hemocyanin molecular size and, 164 
hippuric acid determination and, 
622 
lipase activation and, 76 
lysozyme concentration and, 86 
measurement of, 409 
methemoglobin solubility and, 606 
of muscle, 411 
nucleoprotein viscosity and, 178 
papain stability and, 45 
pectinesterase activity and, 76 
pepsidin activity and, 40 
phosphate ester hydrolysis and, 285 
proteinase activity and, 43 
protein solubility and, 166 
pseudocholinesterase solubility 
75 
pyridoxine stability and, 490 
rhizobia dehydrogenase activity and, 
689 
standardization of pH scale, 409 
starch hydrolysis and, 80 
Hydrogenlyase, composition of, 6 
Hydrogen peroxide 
catalase decomposition of, 4 
euphorbain inactivation by, 44 
Hydrogen sulfide 
production of, 276 
reduction of, 43 
Hydrogen transport, 21 


temperature for, 


and, 
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Hydroquinone, 
135 
Hydroxyalloetiocholanic acids 
preparation of, 239 
structure of, 239 
12(a)-Hydroxycholanic acid 
preparation of, 239-40 
structure of, 240 
Hydroxycholesterol, as provitamin D, 
254 
4-Hydroxycoumarin, hypoprothrombine- 
mia and, 475 
Hydroxy-keto acids, 241 
derivatives of, 241 
Hydroxylamine, plant respiration and, 
703-4 
Hydroxyleucine, synthesis of, 150 
3(B)-Hydroxynorallocholanic acid, iso- 
lation of, 230 
Hydroxyproline, metabolism of, 364-66 
Hydroxytyramine 
excretion of, 370 
hyperglycemia and, 370 
Hypertensin, production of, 37 
Hypertensinase, 37 
Hypertension 
lesoxycorticosterone and, 588 
vitamin K and, 548 
Hypothalamus 
fat metabolism and, 333-36 
lesions of, 321 
hyperphagia and, 333, 334 
liver cirrhosis and, 335 
obesity and, 333, 334 
metabolism regulation by, 333 


I 

Ichthyopterin, 613 
Inanition 

basal metabolism and, 652 

carbohydrate metabolism 

319 

fat metabolism and, 339-40, 341 

hormone production and, 652 

hyperlipemia and, 339 

ketosis and, 339 

labile phosphate in liver and kidney 

and, 293-94 

lipid phosphorus and, 339 

phospholipids and, 341 

riboflavin deficiency and, 487 

serum cholesterol and, 339 

thiamine deficiency and, 482 

tissue protein composition and, 265 
Indene, glucuronide excretion and, 635 
Iodinin, 758-59 
Indium, plant development and, 711 
Indole 

biosynthesis of, 369 

conversion of, hepatectomy and, 635 


carotene stability and, 


and, 316, 
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Indole (cont.) 
formation of from tryptophane, 369 
glucuronide excretion and, 635 
Indoleacetic acid 
formation of, 635 
plant nutrition and, 714 
Indoxyl, 635 
Inosine, absorption of, 294 
Inosinetriphosphate, hydrolysis of, 295 
Inositol, 506-7 
deficiency of, alopecia and, 507 
determination of, 506-7 
in enzymes, 69 
lipotropic action of, 121, 507 
liver cirrhosis and, 343 
liver lipid content and, 343 
nutrition and, 506 
tumor growth and, 504 
Insulin, 156, 566-73 
absorption of, 572 
acetyl sulfanilamide formation and, 
619 
acid treatment of, 163 
activation of, carotene and, 534 
adenosine phosphate formation and, 
317 
blood lipids and, 340 
carbohydrate storage and, 322 
chemistry of, 572 
crystallization of, 572 
deficiency of 
carbohydrate turnover in, 321 
fat turnover in, 321 
food intake and, 303 
glucose tolerance and, 316 
hyperglycemia and, 323 
hyperphagia and, 321 
labile groups of ATP and, 303 
molecular weight of, 572 
oral use of, 573 
in pancreas, 321 
scurvy and, 475 
requirement for, 572 
resistance to, 572 
secretion of, nutritive state and, 316 
sensitivity to, 314, 316, 327 
structure of, 572 
sulfur content of, 5 
zine content of, 572 
Intestine 
absorption by 
of amino acids, 376 
of calcium, 540 
of carotene, 533 
of citrate, 419 
of galactose, 480 
of glucose, 541 
of insulin, 573 
of paraffin, 631 
adenocarcinoma of, 645 





“J 
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Intestine (cont.) 
necrotic enteritis, nicotinic acid and, 
489 
phenol sulfate production by, 626 
see also Gastrointestinal tract 
Inulin 
hydrolysis of, 81 
methylation of, 91 
occurrence of, 91 
Iodine 
accumulation in thyroid gland, 571 
bound, in plasma, 569 
determination of, 566 
excretion of, 567 
fixation of, 571 
isotopes of, 567 
metabolism of, thyroid gland and, 
566-67 
nitrogen fixation and, 692 
proteinase inactivation by, 46 
radioactive, fixation by thyroid gland, 
566 
reduction of, 571 
lIodoacetamide, papain inactivation by, 
45 
f-Ionone, excretion of, 633-34 
Irgamide, cholinesterase inhibition and, 
74 
Iron 
absorption, iron requirement and, 
435 
deficiency of 
bacterial enzyme activity and, 
714 
vitamin synthesis and, 714 
fat metabolism and, 348 
in ferritin, 604 
plant nutrition and, 714-16 
requirement for, 435-37, 457 
rheumatic fever and, 454 
Iron-porphyrins, 4-6 
Isocitrate, 20 
Isocitric acid cycle, 17-20 
Isocitric acid, enzymic oxidation of, 






19 
Isohemagglutinins, 359 
Isoleucine 


requirement for, 433 
weight maintenance and, 360 
Isomerase, purification of, 289 
Isopropanol, 122 
Isopropylantipyrine, cholinesterase in- 
hibition and, 74 


J 


Jaundice 


hyperlipemia and, 347 
serum cholesterol and, 349 
yellow fever vaccine and, 343 


K 

Karakin, 91 
Keratins 

acid-base equilibria of, 157 

combining capacity of, 160-61 

composition of, 266 

cross-links in, 163 

cystine content of, 271 

cystine links of, 269-70 

dispersion of, 269 

stress-strain curve of fibers of, 162 

x-ray studies of, 216 
B-Keratin, structure of, 161 
Ketoalloetiocholanic acids, 239 
2-Ketocholestane, 232 

epimers of, 232 

hydrogenation of, 232 

structure of, 232 
A’-2-Ketocholestene-3-ol, structure of, 

> 


24-Ketocholesterol 
structure of, 230 
synthesis of, 230 
a-Ketoglutaric acid, formation of, 680 
Ketohydrophenanthrene, structure of, 
248 
Ketones 
in blood, water deprivation and, 339 
melting points of, 226 
natural, optical homogeneity of, 226 
optical rotations of, 230 
reduction of, 247 
separation of, 231 
synthetic, 226 
unsaturated, absorption maxima for, 
397 
Ketopeptides, 357-58 
Ketosis, 341 
Ketosteroids 
determination of 
in urine, 587 
cancer and, 659 
17-Ketosteroids, excretion of, age and, 
589 
Kidney 
anoxia of, 320 
carbohydrate metabolism of, 315 
catalase activity of, tumors and, 658 
citrate oxidation in, 419 
clearance 
of amino acids, 376 
of urea, 376 
cytochrome oxidase activity in, adre- 
nalectomy and, 3 
damage to 
alloxan and, 322 
choline deficiency and, 374, 495, 
497 
sulfonamides and, 617 


wn 
ie 2) 
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Kidney (cont.) 
extirpation of 
blood lipids and, 347 
fructose metabolism and, 316 
glucose utilization and, 315 
serum calcium and, 422 
serum phosphate and, 423 
fat metabolism and, 346-47 
flavoprotein enzyme from, 146 
function 
parathormone and, 423 
sulfanilamide and, 619 
vitamin A and, 534 
glomerular filtration, 284 
glomerulonephritis, 347 
cholesterol :lipid-phosphorus 
in, 347 
gluconeogenesis in, 316, 317 
hemorrhagic, choline deficiency and, 
284, 631 
lesions of, choline deficiency and, 346 
metabolism of, methyl formate and, 
632 
nephrosis, hyperlipemia in, 347 
phosphatase in, 284 
adrenalectomy and, 285 
phospholipids of, 374 
choline deficiency and, 495 
turnover of, 344 
proteins of, 360 
size, arginase activity and, 60 
sphingomyelin in, 128 
tubular function, 284 
tubular reabsorption of glucose, 318 
urolithiasis, 416, 420 
sulfonamides and, 621 
vasopressor system, 37-38 
Kyurenine 
excretion of 
pyridoxine deficiency and, 491 
tryptophane intake and, 491 
formation from tryptophane, 369 
structure of, 369 
synthesis of, 369 


L 
Lactalbumin, enzyrhatic 
of, serum albumin 
and, 359 
Lactation 
folic acid and, 503 
nutrition and, 120 
thiamine excess and, 484 
vitamin A feeding and, 532 
Lactic acid 
in bl od 
evisceration and, 316 
thiamine deficiency and, 480 
formation of in working muscle, 301 
glucuronide excretion and, 624 


ratio 





hydrolysates 
regeneration 
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Lactic acid (cont.) 
oxidation of, biotin and, 312 
in tumors, 655 
sce also Carbohydrate metabolism 
Lactobacillus casei factor, 501-2 
anemia and, 503 
Lactogenic hormone, see Prolactin 
Lactoglobulin, 149 
amino acid content of, 150 
solubility of, 166 
sulfur content of, 265 
Lactose 
diarrhea and, 314 
osazones of, 97 
Lanosterol, 383, 384 
ozonolysis of, 401 
structure of, 401 
Lanthionine, 368 
formation of, 272 
synthesis of, 263-64 
Lead, nitrogen fixation and, 692 
Leaves, see under Plants 
Lecithin, 128 
bacterial growth and, 741 
in liver, 344, 495 
radioactive phosphorus and, 345 
in soybeans, 549 
vitamin utilization and, 549 
see also Phospholipids 
Leucine 
determination of, 149, 361 
metabolism of, 371 
requirement for, 433 
weight maintenance and, 360 
dl-Leucine, synthetic preparation of, 
150 
Leucylglycine, hydrolysis of, 49, 51, 52 
Leukocytes 
basophils 
hyalinization of, 335 
in pituitary gland, 335 
leukemia 
riboflavin deficiency and, 486 
sex hormones and, 653 
thymectomy and, 653 
Levan, synthesis of, 81 
Levansucrase, 81-83 
Levoglucosan, synthesis of, 100 
Lignoceric acid, 124 
Linoleic acid, 124 
absorption coefficient of, 114 
analysis of, 113 
bacterial growth and, 122, 741 
oxidation of, 136 
solubility of, 122 
toxic effects of, 122 
unsaturated acid chlorides of, 124 
Linolenic acid 
absorption coefficient of, 114 
analysis of, 113 
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Linolenic acid 
bacterial growth and, 741 
solubility of, 122 
unsaturated acid chlorides of, 124 

Lipase, 75-76 
activation, energy of, 75 

Lipids, 113-44 
absorption of, fat intake and, 3 
analysis, methods of, 113-16 
atherosclerosis and, 350 
bacterial, see Bacteria, lipids of 
of blood, see Blood lipids 
blood coagulation and, 350-51 
distribution of, 340 

in animal tissue, 128 
erythrocyte destruction 
fractionation of, 344 
parenteral administration of, 456 
phosphorus of, inanition and, 339 
specific dynamic action of, 431 
in spermatozoa, 350 
of spinal cord, 128 
synthesis of, 340-41 
of tubercle bacilli, 129, 737 
vitamin sparing action of, 348 
see also Cerebrosides, Fats and oils, 

Fat metabolism, Phospholipids, etc. 

Lipocaic 
liver lipid content and, 343 
preparation of, 344 

‘Lipoxidase, 11-12 

Lithocholic acid, 242 

Liver 
anoxia of, 319 
arginase activity of, 58, 3 

adrenalectomy and, 5 

hypophysectomy and, 59 

manganese deficiency and, 60 
ascorbic acid content of in 

nancy, 476 
atropine hydrolysis by, 621 
catalase activity of, 4 

tumors and, 658 
cathepsin from, 271 
cirrhosis of, 447 

butter yellow and, 624 

choline and, 447, 497 

high protein diet and, 343 

hypophysectomy and, 335 

hypothalamic lesions and, 335 

inositol and, 343 

nutrition and, 447 

nyctalopia and, 439 

serum lipids and, 342 
cytochrome oxidase activity in, adre 

nalectomy and, 3 
cytoplasm, composition of, 373 
damage to 

alloxan and, 322 

arsphenamine and, 345 


(cont.) 
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Liver (cont.) 
damage to 
blood vitamin A and, 534 
carbon tetrachloride and, 448 
chloroform and, 345 
cystine deficiency and, 272 
fat ingestion and, 457 
1apharsen and, 345, 377, 448 
nutrition and, 455 
protection against, 345, 346, 377, 
448 
serum phosphatase and, 285 
diseases of 
choline chloride and, 34 
serum lipids and, 341-42 
dysfunction of 
gastrointestinal cancer and, 657 
glucuronide formation and, 624 
urolithiasis and, 418 
estrogen inactivation by, 257, 458, 








576 


wn 


enzyme activity in, 8 
extirpation of 
anesthetic action of 
56 
gluconeogenesis and, 315 
glucose requirement and, 316 
indole conversion and, 635 
fat deposition in, see Fatty livers and 
Liver fat 
fat metabolism and, 341-47 


steroids and, 








) 





ferrin a, 8 
fetal 
enzyme pattern of, 656 


sulfur distribution in, 656 
function 

choline and, 448 

shock and, 376 


‘ , 
test for, 622 


glycogen content of, 314, 623 





1epatitis, 342 
carbon tetrachloride and, 343 
from yellow fever vaccine, 342 
, 4 ‘ 


hippuric acid 


histidase activ 





detoxication by, 622 
i of, 3 





metabolism of, 
632 
nuc 


formate and, 








eic acids of, 177 
nucleoproteins of, 1 


necrosis of, protein deficiency and 





phosphatase, 


285 


adrenalectomy and, 


phospholipid turnover in, 300, 344 
phosphoric esters in, 303 
phosphorus metabolism in, 423 
proteins of, 360 


regeneration of, 372 
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Liver (cont.) 
resistance of 
to hydrocarbons, 645 
to toxic agents, high protein diet 
and, 345 
sarcosine demethylation by, 630 
size of, 448 
scurvy and, 475 
steroid detoxification and, 256 
steroid hormone inactivation in, 
626 
sulfonamide acetylation in, 621 
tumors of, 646 
carbon tetrachloride and, 646 


p-dimethyl-aminoazobenzene and, 


121 
growth rate of, 372 
tyrosine oxidation by, 370, 475 
urea formation and, 362 
urease activity of, 61 
urocanase activity of, 377 
vitamin A in, 439, 535 
Liver fat 
accumulation of, 274 
amino acids and, 345 
analysis of, 343 
caseinogen and, 375 
choline and, 343, 374, 49 
deposition of, 345, 375 
fat intake and, 340 
fetal, 338 
inanition and, 341 
inositol and, 343 
lipocaic and, 343 
of newborn, 315 
tung oil diet and, 338 
turnover of, 313 
vitamin B complex and, 345 
see also Fatty livers 
Lumiestrone, 245 
Lungs 
her 
and, 507 
sphingomyelin in, 128 
Lupeol, 384 
formation of, 387 
structure of, 399 
Luteol, 526 
Lysine 
deficiency of, 366 
excretion of, 367 
metabolism of, 366-67 
requirement for, 433 
urea formation from, 367 
Lysozyme, 86 
activity of, 499 
biotin and, 70 
crystallization of, 86 
properties of, 86 
Lyxose, 191 


wn 





10orrhage of, vitamin P deficiency 





ANNUAL REVIEW OF BIOCHEMISTRY 


M 


Magnesium 
deficiency of, urolithiasis and, 417 
in gastric juice, 416 
rickets and, 540 
Maize, pallagragenic effect of, 443 
Malic acid 
glucuronide excretion and, 624 
in plants, 680 
Malignant tissue, 643-64 
cytochrome-c content of, 657 
metabolism of, 655 
nucleic acids of, 177 
properties of 655-57 
see also Cancer, Carcinoma, and 
Tumors 
Malonate 
dehydrogenase inhibition by, 291 
phosphopyruvate formation and, 21, 
292 
Mammary gland 
carcinoma of, 648, 649 
tumors of 
cystine deficiency and, 651 
estrogens and, 649, 650 
milk factor and, 649, 650 
Mandelic acid, therapeutic use of, 632 
d-Mandelic acid, excretion of, 632 
Manganese 
deficiency of, liver arginase activity 
and, 60 
fruit ascorbic acid and, 726 
fruit production and, 726 
nitrogen fixation and, 692 
plant development and, 710 
plant nutrition and, 715 
Maniladiol, 385 
Mannitol 
methylene derivatives of, 101 
oxidation of, 693 
structure of, 104 
Mannose 
fermentation of, 105 
metabolism of, 314 
Mapharsen 
liver damage and, 345, 377, 448 
syphilis and, 448 
toxicity of, protein 
448 
Mercapturic cids, 627-28 
excretion of, 628 
halogenation of, 62§ 
synthesis of, 264 
d-Mercapturic acid, excretion of, 620 
Mercuric acetate, toxicity of, 271 
Metabolism 
adrenalectomy and, 337-38 
regulation of, hypothalamus and, 333 
see also Energy metabolism and spe- 
cific substances 


deficiency and, 
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Metabolites, 
Metakentrin 
inactivation of, 564 
preparagien of, 564 
propertiés of, 564 
Methemocyanin, 612 
Methemoglobin 
absorption spectrum of, 604 
saccharin and, 606 
conductivity of solution of, 605 
denaturation of, 606 
equilibrium constants for 
of, 147 
heat of reaction of, 604 
isoelectric point of, 147 
production of, 5, 470 
reduction of, ascorbic acid and, 5, 470 
solubility of, 606 
specific inductive capacity of 
tion of, 605 
spectrophotometric determination of, 
5 
structure of, 214 
Methionine 
bacterial growth and, 739 
biosynthesis of, 273 
carbon tetrachloride 
377, 448 
choline synthesis and, 495 
in corn gluten, 265 
creatine synthesis and, 273 
cystine formation from, 367 
in cytochrome-c, 3 
deficiency of, 361 
glycocyamine and, 617 
nicotinamide and, 617 
demethylation of, 629 
destruction of in diets, 269 
determination of, 268 
excretion of, 368 
in hair, 266 
incubation with liver slices, 
lipotropic action of, 274, 27: 
liver damage and, 342, 345, 377, 448 
liver fat deposition and, 375, 629 
metabolism of, 367-68 
nitrogen balance and, 346, 434 
perosis and, 495 
in pituitary lactogenic hormone, 264 
preparation of, 263 
protein lipotropic activity and, 274 
in proteins, 264 
protein sparing effects of, 
reaction with iodine, 268 
requirement for, 271-72, 433 
structure of, 367 
in tobacco mosaic virys, 265 
in wool, 266 


see aiso 


interconversion of, 20-21 


reactions 


solu- 


poisoning and, 






Sulfur compounds 


Amino acid metabolism and 
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dl-Methionine, 
267 

Methyl acetylursolate, oxidation of, 398 
Methyl alcohol, 122 

poisoning, amblyopia and, 633 
Methylcholanthrene 

carcinogenesis and, 646 

formation of, 648 

gastric adenocarcinoma and, 655 


crystal structure of, 


Methyl desoxycholate, oxidation of, 
237 
Methylene blue, carotene destruction 


and, 526 

Methyl formate, tissue respiration and, 
632 

8-Methyl-1-hydrindanone, synthesis of, 
245 

Methylisopropylacetaldehyde, 229 

hydrazones of, 229, 230 
Methyl! oleanolate, hydrolysis of, 


390 
Methyl! oleate, autoxidation of, 131 
Methyl saccharate, methylene deriva- 


tives of, 101 
Methylsulfate 
collagen esterification by, 161 
gelatin esterification by, 161 
Methyltestosterone, 584 














Methylxanthogenate, lipotropic action 
of, 346 
Mexicanain, properties of, 47 
Microscope, electron, 216 
Milk 
folic acid content of, 503 
irradiation of, riboflavin loss and, 
543 
sulfur content of, 267 
vitamin A content of, 529 
variations in, 532 
Milk factor, 649 
Milk fat 
composition of, 119, 120, 123 
fractionation of, 123 
growth promotion and, 120 
linoleic acid in, 117 
lation of, 530 
storage of, 530 
Mineral metabolism, 407-30 
acid-base balance and, 408-15 
electrolytic dissociation in, 407-8 


homeostasis and, 407 
nomenclature, 407-8 


of plants, see Plant n 





etabolism and 
Plant nutrition 
urolithiasis and, 416-18 
see also specific substances 
Minerals 


parenteral administration of, 
requirement for, 435-39 
2c also specific substances 


Se€ 


456 
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Molybdenum 
fruit production and, 726 
nitrogen fixation and, 687, 692, 694 
in plants, 692 
plant development and, 710-11 
Monoazohemochromogen, synthesis of, 
a 
Monomeric aldol, acetate of, 107 
Monomesoazohemin, 608 
Morphine 
cholinesterase inhibition and, 74 
excretion of, 624 
gucuronide excretion and, 624 
in vitro production from heroin, 622 
Muconic acid, formation of, 631 





Mucoproteins, cholinesterase activity 
of, 146 
Muscle 


adenylic acid in, 294 
analysis of 

chemical, 293 

optical, 293 
carbohydrate metabolism of, 288 
cerebrosides in, 128 
creatine content of, 374, 497 
dystrophy of 

abortion and, 547 

vitamin E deficiency and, 546, 549 
glycogen content of, hypophysec- 

tomy and, 325 
hexokinase in, 288 
hydrogen ion concentration of, 411 
metabolism of 

methyl formate and, 632 

sodium fluoride and, 310 
myasthenia gravis 








acetylcholine formation in, 506, 
621 
p-aminobenzoic acid acetylation 
and, 620-21 
phosphate metabolism of, 288 
phosphorylase activity of, 287 
proteins of, 297-98, 360 
regeneration of, ascorbic acid and, 


475 
thiamine content of, 442, 480 
hemorrhagic shock and, 451 
triose phosphate isomerase in, 310 
Muscle contraction 
acetylcholine and, 480 
adenosinetriphosphate and, 298 
myosin and, 374 
potassium and, 480 
Muscular endurance, 
ciency and, 481 
Mycolic acid, 129 
Myogen, 374 
Myoglobin, 5 
absorption 


thiamine defi- 





spectrum of, 147, 606 
amino acid content of, 150 
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Myokinase, adenosinediphosphate de- 
phosphorylation and, 296 
Myosin 
adenosinetriphosphatase 
156, 296, 374 
buffering capacity of, 160 
combining weight for acid and base 
of, 159 
distribution of, 293 
enzymatic properties of, 297 
flow-birefringence of, 163, 297 
from frog, 374 
inactivation of, 296 
methods of extraction of, 298 
muscle contraction and, 374 
muscle dystrophy and, 296 
oxidation of, 296 
viscosity of, 297 
adenosinetriphosphate and, 298 
Myristic acid, 124 


N 


uronic acid estima- 


activity of, 


Napthoresorcinol, 
tion and, 624 
f-Naphthylamine, excretion of, 632 
Necrosin, 38 
Neoprontosil, 
from, 634 
Nerves 
cholinergic, 497 
metabolism of, riboflavin and, 488 
see also Brain 
Newborn, respiratory quotient of, 315 
Neurospora 
d-amino acid oxidase in, 363 
amino acid synthesis by, 369 
choline determination and, 494 
mutants of, 273, 361 
ornithine-arginine cycle in, 58 
pyridoxine determination and, 491 
Nicotinamide 
bacterial growth and, 488 
determination of, 478 
excess of, 489 
excretion of, 489 
growth and, 629 
metabolism of, 9, 489 
methylation of, 617, 630 
production of, 150 
trigonelline excretion 
see also Nicotinic acid 
Nicotinamide riboside, 9 
Nicotinic acid, 9, 488-90 
bacterial growth and, 743 
bacterial production of, 694 
biosynthesis of, 490, 513 
in canned foods, 444 
cellular metabolism 
chemistry of, 488 
conjugation of, 623 


sulfanilamide formation 


and, 628 


451-52 


and, 
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Nicotinic acid (cont.) 
deficiency of 
anemia and, 489 
tuberculosis and, 453 
determination of, 489 
distribution of, 488 
in enzymes, 69 
excretion of, 628 
avitaminosis B and, 490 
pellagra and, 490 
hemoglobin level and, 489 
metabolism of, 489, 628 
necrotic enteritis and, 489 
pellagra and, 443 
precursor of, 488 
recovery of, 628 
related compounds, 488-89 
requirement for, 442, 443-44 
in semen, 513 
spermatozoa motility and, 513 
synthesis of, iron 
714 
vasodilatation and, 490 
p-Nitrobenzenesulfonamide, 
of, 634 
Nitrobenzoic acids, metabolism of, 634 
Nitroethane, 122 
Nitrogen 
absorption of in 
670 
deficiency of, plant growth and, 674 
excretion of, 450 
by leguminous plants, 697 
nitrogen-free diet and, 432-33 
in feces, 434, 449 
loss of, 448, 449 
gastrectomy and, 449 
sulfonamides and, 450 
trauma and, 449-50 
plant ascorbic acid and, 727 
in urine, 449 
Nitrogen balance 
amino acids and, 346, 358, 361 
burns and, 449 
histidine deficiency and, 358 
maintenance of, 432 
amino acids and, 358 
methionine and, 272, 434 
plasma and, 358 
protein requirement for, 432, 43 
Nitrogen dioxide, galactose conversion 
and, 95 
Nitrogen fixation, 97, 685-708 
by actinomycetes, 688 
agents of, 685-88 
by algae, 686, 687, 703 
ammonia hypothesis of, 
by aphids, 688 
aspartic acid and, 699 
by Asotobacter, 686, 692-95, 703 


deficiency and, 


reduction 


plants, light and, 


698-701 
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Nitrogen fixation (cont.) 
by Azotomonas, 688 
bacteria capable of, 686 
carbon monoxide and, 702 
by fungi, 688 
glutamic acid and, 699 
hydrogen and, 702 
hydroxylamine hypothesis of, 
98 
inhibition of, 702, 703 
by leguminous plants, 686, 687, 688, 
703 
mechanism of, 695-704 
metals and, 692 
molybdenum and, 694 
nonbiological, 687-88 
oxalacetic acid and, 687 
soil composition and, 687, 693 
in soil, photochemical nitrogen re- 
duction and, 687 
stimulation of, 692 
symbiotic, 687, 692, 702 
molybdenum and, 692 
trace elements and, 692 
vanadium and, 694 
by yeast, 688 
Nitrogen metabolism, 273, 371-75 
acetylation of amino groups, 371-72 
of bacteria, 698-99 
endocrine control of, 59 
utamine and, 72 
methods of study of, 685-86 


696- 





see also Protein metabolism 
Nitromethane, 99 
Nitroparaffins, 98 
Nitrous acid, proteinase inactivation 
by, 46 
Nordesoxycholic acid, preparation of, 


243 
Nordihydroguaiaretic acid, 767 
10-Norprogesterone, synthesis of, 244 
Notatin, 764-65 
Nucleic acids, 
73 
of bacteria, 199 
cellular reproduction and, 196 
composition of, 295 
of cytoplasm, 198-99 
determination of, 293-95 
electrical properties of, 181 
fractionation of, 178 
gene function and, 197 
hydrolysis of, 190 
isolation from nucleoproteins, 177-78 
isomerism of, 195 
lability of, 177 
in liver cytoplasm, 373 
location in cells, 196-99 
metabolism of, 198 
N*® in studies of, 372 


175-206, 293-300, 3 


™s 
bo 
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Nucleic acids (cont.) 
metabolism of (cont.) 
radioactive phosphorus and study 
of, 372 
molecular size of, 
of nucleus, 196-98 
phosphorus rejuvenation in, 303-4 
purification of, 178 
separation of, 178, 372 
structure of, 184-96, 300 
glycosidic linkage, 190 
tetranucleotide hypothesis, 184 
sugars of, 190-91 
terminology of, 195-96 
in viruses, 182 
see also Desoxyribonucleic acid and 
Ribonucleic acid 
Nuclein, 185 
Nucleoproteins, 175-206, 372-73 
of cell nuclei, 180 
composition of, 177 
diffusion measurements of, 186 
electrophoretic studies of, 179, 180- 
82 
flow-birefringence of, 178 
fractionation of, 178, 179 
hydrolysis of, 177 
isolation of, 175-77 
liver, 181 
methods of examination of, 179 
molecular weight of, 178 
nucleic acid-protein bond in, 175, 
179-80 
nucleic acids of, 177 
precipitation of, 179 
properties of, 178-84 
sedimentation velocity of, 186 
solubility of, 179 
synthesis of, 372 
of thymus, dialysis of, 177 
of tobacco mosaic virus, heat-denat- 
uration of, 177 
of tuberculin, 181 
electrophoresis of, 177 
virus, 180, 182-84, 736 
viscosity of, 178 
Nucle ases, 289 
Nucleosides, sugars of, 190 
Nucleotides, 293-300 
composition of, 295 
ination of, 294 


185-86 











deam 






determination of, 293-95 
in tumors, 295 

Nucleus 
composition of, 197 
nucleic acids of, 196-98 


Nupercaine, cholinesterase inhibition 
and, 74 


Nutrition, 431-68 
carcinogenesis and, 647, 650-52 
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Nutrition (cont.) 
convalescence and, 448-49 
deficiency diseases and, 273, 

455 

encephalomalacia and, 121 
enzymic protein digest and, 54 
food composition, 444-45 
fortification of foods, 445 
hemoglobin level and, 436 
income and, 454 
inositol and, 506 
lactation and, 120 
L. casei factor and, 502 
liver damage, protection against and, 


444, 


in medicine and public health, 445- 
57 

mineral deficiencies in diets, 435 

parenteral administration of nutri- 
ents, 455-56 

physical fitness and, 460 

of plants, 477 

prenatal, 455 

race and, 454 

rehabilitation and, 448-49, 450 

rheumatic fever and, 535 

in rural sections, 459 

serum protein composition and, 265 

shock therapy and, 450 

surveys, 457-62, 472 

wartime conditions and, 458 

vitamins and, 509 

Nutritional requirements 

for amino acids, 271-72 

for ascorbic acid, 440, 458, 473 

for biotin, 500 

for calcium, 438 

caloric, 431 

for choline, 497 

for energy, 431-32 

for fluorine, 437-38 

intestinal synthesis and, 444 

for iron, 457 

for minerals, 435-39 

for nicotinic acid, 442, 443-44 

for proteins, 432-35, 457 
temperature and, 434 


reproduction and, 120 
for riboflavin, 442, 443-44, 457, 486- 
87 


standards of, recommended 
allowances, 457-58, 461-62 

for thiamine, 442-43, 457, 483-84 

undernutrition and, 457 

for vitamin A, 439 

for vitamin C, 440-42 

for vitamin D, 438, 542 

Nutritional state 
adrenal hypertrophy and, 455 
alopecia and, 455 


dietary 
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Nutritional state (cont.) 
ascorbic acid deficiency and, 472 
bacterial infection and, 445 
cachexia, 657 
cardiac enlargement and, 455 
cytopenia and, 502 
dental health and, 455 
estrus and, 651 
gingivitis and, 460 
iron deficiency and, 435 
liver cirrhosis and, 447 
liver lesions and, 455 
malnutrition, 461 
carbohydrate metabolism and, 


insulin secretion and, 316 
mammary tissue development and, 
651 
nicotinic acid excretion and, 490 
of plants, 727-28 
plasma ascorbic acid and, 474 
pregnancy and, 652 
resistance to poliomyelitis virus and, 
446 
rheumatic fever and, 454 
specific dynamic action and, 432 
surveys of, 472-73 
testes damage and, 455 
tuberculosis and, 452-53 
undernutrition 
hormone production and, 652 
postoperative recovery and, 449 
vitamin E and, 546 
Nutritional value 
of bread, 445 
of canned foods, 444 
of carbohydrates, 431 
composition of diet and, 444 
of fats, 119, 341, 431 
of feedstuffs, 536 
of natural feeds, 476 
methionine content, 266 
of plants, 536 
of proteins, 431 
Nylon 
diffraction studies of, 212 
water absorption by, 165 


Oo 
Obesity 
appetite and, 336 
energy metabolism and, 336 
etiology of, 335-36 
hypothalamic lesions and, 333, 
334 
Octadenoic 
117 
Oleananic acid, surface film of, 397 
Oleanic acid, conversion to lactone and 
bromolactone, 390 


acids, occurrence of, 116, 
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Oleanolic acid, 385 
formation of, 386 
structure of, 388, 389, 391, 394 
Oleic acid 
absorption spectra of, 114 
bacterial growth and, 122, 741 
dehydrogenation of, 10 
formation of, 341 
hydrolysis of, 137 
iodine value of, 117 
melting point of, 117 
solubility of, 122 
unsaturated acid chlorides of, 124 
Oligonucleotides, 187 
fractional dialysis of, 189 
Onocerin, 386 
Oracetophenone, 100 
Ornithine 
biosynthesis of, 362 
formation of from proline, 365 
urea formation and, 58 
Osotriazoles, 97-98 
Ovalbumin, denaturation of, 27 
Ovaries, weight of, gonadotropin and, 
476 
Oxalacetic acid 
decarboxylation of, 23, 312 
formation of, 23, 312, 680 
in leguminous plants, 697 
nitrogen fixation and, 687 
Oxidation-reductions, 1-30 
coupled reactions, 13-17, 357 
enzymic induction of, 33 
with 2,6-dichloroquinonechloroim- 
ide, 491 
phosphate transfer and, 289-92 
Rubrofusarin and, 17 
in nitrogen fixation, 695-96 
phosphate and, 14-16 
reversible systems, 
tion, 60 
Oxidation-reduction potentials, 24 
of cystine-cysteine system, 151 
determination of, 24 
of sulfhydryl systems, 24 
Oxidations, 130-33 
antioxidants, 133-36 
of drying oils, 131 
enzyme inactivation by, 46, 48 
integration of fat and carbohydrate, 
17-21 
of olefinic bonds, 130 
Oximinosuccinie acid 
formation of, 700 
isolation of, 701 
reduction of, 697 
Oxygen, plant nutrition and, 717-18 
Oxyhemoglobin 
autoxidation of, 605 
conductivity of solution of, 605 


urease inactiva- 
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Oxyhemoglobin (cont.) 

determination of, 602 

dissociation of, 605 

hydrogen cyanide and, 611 

rate of formation of, 605 

specific inductive capacity of solution 
of, 605 

structure of, 214, 604 

x-ray studies of, 604 


P 


Pachymic acid, 386 
Paeonol, 100 

Palmitic acid, 124 

bacterial growth and, 741 
Palmitylsphingosine, 251 


Pancreas 


antifatty liver factors in, 344 
carbon dioxide binding capacity of, 
412 
damage to, hyperglycemia and, 321 
extirpation of 
diabetes and, 323 
insulin requirement and, 572 
hypertrophy of, anterior pituitary 
administration and, 325 
insulin content of, 321, 323, 326 
scurvy and, 475 
nucleic acids of, 177 
secretion of 
acid-base balance of, 411-13 
bicarbonate of, source of, 411 
carbon dioxide tension of, 412 
zinc content of, 572 
Pantothenic acid, 493-94 
bacterial growth and, 743 
bacterial production of, 694 
biosynthesis of, 513 
in canned foods, 444 
deficiency of 
anoxia and, 493 
bacterial infection and, 445 
biotin deficiency syndrome and, 
500 
fatty livers and, 493 
glucuronic acid excretion and, 512 
glucuronide excretion and, 624 
poliomyelitis susceptibility and, 
493 
thymus weight and, 511 
determination of, 493 
excretion of, 493, 510 
in liver, succinylsulfathiazole and, 
510 
in semen, 513 
storage of, 493 


Pantoyltaurine 


bacteriostatic action of, 743 
preparation of, 743 
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Papain, 45, 156 
action of, 34, 163 
activation of, 45, 48, 271 
amino acid composition of, 46 
crystalline, stability of, 45 
histamine liberation and, 43 
inactivation of, 35 
inhibitors of, 45 
properties of, 47 
ultraviolet radiation, effect on, 153 
Paraldehyde, acetyl sulfanilamide ex- 
cretion and, 619 
Parathormone 
action of, 422-24 
bone formation and, 422 
bone metabolism and, 423 
bone salt mobilization and, 422 
hypercalcemia and, 415, 423 
kidney function and, 423 
phosphate excretion and, 422 
phosphorus metabolism in liver and, 
423 
serum calcium level and, 422 
Parathyroid glands 
extirpation of 
hypocalcemia and, 415 
serum phosphate and, 423 
hyperparathyroidism, urolithiasis and, 
417, 418 
metabolic action of, 422 
Paresis, vitamin A deficiency and, 535 
Parkeol, 386 
Patulin, 753 
Pectin, de-esterification of, 76 
Pectinesterase, 76-77 
Pellagra 
F, excretion and, 629 
maize and, 443 
nicotinic acid and, 443 
excretion of and, 490 
Penicillic acid, 755 
Penicillin 
chemotherapeutic use of, 742 
rickettsiostatic activity of, 506 
urease inhibition by, 72 
Pentose nucleic acid, 178 
Pentoses, phosphorylation of, 15-16 
Pepsidin, 40 
Pepsin, 39-41, 156 
acetylation of, 156 
activity of, 32 
angiotonin inactivation by, 38 
crystalline, 39, 41 
heat resistance of, 40 
homospecificity of, 38 
malonylation of, 156 
nucleoprotein hydrolysis by, 177 
protein hydrolysis by, 377 
solubility of, 40 
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Pepsin (cont.) 
synthetic substrates for, 39 
tryptophane content of, 40 
Pepsitensin, inactivation of, 37 
Peptidases, 49-53 
activation of by divalent metal ions, 
51 
activity of, 32 
differentiation of, 50 
fractionation of, 49 
purification of, 50 
specificities of, 31 
see also specific enzymes 
d-Peptidases, 51-53 
Peptide anhydrides, hydrolysis of, 43 
Peptides 
p-aminobenzoic acid in, 150 
peptide bond, synthesis of, 357 
synthesis of, from pyruvylalanine, 
150 
d-Peptides, hydrolysis of, 51, 52 
Perbenzoic acid, preparation of, 137 
Perosis, 274 
Peroxidase 
heat inactivation of, 4 
molecular weight of, 164 
preparation of, 146 
a-Phellandrene, excretion of, 631 
Phemerol, growth and, 511 
Phenaceturic acid in urine, 623 
Phenols 
conjugation of 
adrenalectomy and, 624 
sulfate requirement for, 627 
determination of, 626 
Phenothiazine, excretion of, 635 
Phenylalanine 
metabolism of, 370 
requirement for, 433 
weight maintenance and, 360 
Phenylaminobutyric acid, 618 
acetylation of, 371 
Phenylenediamines, 
and, 61 
Phenylhydrazine 
action of, 41 
proteolytic effect of, 159 
reticulocytosis and, 294 
Phlorizin, hyperglycemia and, 323 
Phosgene, action of, 498 
Phosphagen, 540 
Phosphatases, 284-85 
acid 
distribution of, 
inactivation of, 
in serum, 653 
alkaline 
activity of, 285 
distribution of, 284 
in serum, 471 


urease inhibition 
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Phosphatases (cont 
activity of, kinetics of, 285 
inactivation of, 154 
in blood, tuberculosis and, 453 
in corpora lutea, 284 
determination of, 284 
in plasma, choline deficiency and, 497 
of prostate, 285 
from rat sarcoma, 285 
in serum, 285, 508 
in viruses, 735 
see also specific enzymes 
Phosphate anhydrides, formation of, 
Phosphate bonds 
energy from, 14 
formation of, 311, 312 
photosynthesis and formation of, 22 
Phosphate compounds, 286-93 
hydrolysis of, 285 
metabolism of, 301-4 
phosphate turnover in, 301, 302 
Phosphates 
in bone, 420 
in brain, poliomyelitis and, 294 
deficiency of, plant boron require- 
ment and, 713 
determination of, 283 
excretion of, 422 
parathormone and, 422 
metabolism of 
diet and, 317 
in muscle, 288 
in vivo, 301-2 
in plasma, 
448 
radioactive, carbohydrate metabolism 
studies with, 301-3 
Phosphate transfer, 283, 310 
gramicidin and, 17 
oxidation-reduction coupling and, 
289-92 
Phosphatides, oxidation of in brain, 300 
Phosphocreatine 
in vivo rejuvenation of, 301, 302 
isotope concentration of, 301 
Phosphoglycerol, determination of, 283 
Phosphoglycerylphosphate, enzymatic 
formation of, 289 
Phosphohexoses, formation of, 286-89 
Phospholipids, 126-29, 300 
biosynthesis of, choline 
and, 304 
carotene stability and, 135 
choline in, 345, 494 
choline to phosphorus ratios in, 345 
choline replacement in, 304 
formation of, choline and, 495 
fat absorption and, 341 
of grasses, 129 


choline deficiency and, 


deficiency 
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Phospholipids (cont.) 
hepatitis and, 342 
inanition and, 341 
iodine numbers of, 115, 341, 351 
in liver cytoplasm, 373 
liver disease and, 342 
oxidation of, 8 
phosphate turnover of, 304 
in plasma, source of, 344 
serodiagnostic tests for syphilis and, 
127 
separation of, 127 
synthesis of, 345, 375 
of tissue, stilbestrol and, 336 
transfer of, 349 
turnover of, 344 
utilization of, 292 
in viruses, 735 
see also Fat metabolism, Fats and 
oils, Lipids, and specific substances 
Phosphopyruvate 
carboxylation of, 292 
formation of, 292 
resynthesis of, 20 
Phosphorus 
in blood, tuberculosis and, 453 
in brain, sex and, 336 
compounds, 283-308 
deficiency of 
fruit size and, 725 
plant respiration and, 675 
rheumatic fever and, 454 
esterification of, 311 
ingestion of, tissue protein composi- 
tion and, 265 
metabolism in liver, parathormone 
and, 423 
plant ascorbic acid and, 727 
radioactive 
biochemical use of, 372 
uptake by desoxyribonucleic acid, 
372 
rejuvenation in nucleic acids, 303-4 
Phosphorylase, 286 
diffusion constant of, 164 
molecular weight of, 164 
in muscle, 287 
vitamin content of, 69 
Phosphorylation, 287-89 
adenosinetriphosphate and, 283 
adrenocortical hormones and, 325- 
26 
amino acids and, 357 
in carbohydrate metabolism, 309-10 
coupled reactions in, with oxidation- 
reductions, 13-14 
dephosphorylation, 291, 300 
myokinase and, 296 
electrolyte accumulation and, 709 
in muscle extract, 288 


Phosphorylation (cont.) 
oxidations and, 312 
of pyridoxal, 295 
see also Enymes, phosphorylating; 
Phosphatases; and specific sub- 
stances 
Phosphorylcholine, 128 
liver phospholipid turnover and, 300 
metabolism of, 300, 375 
preparation of, 345 
synthesis of, 300 
Phosphothiamine, biosynthesis of, 299 
Photometry, 602 
Photosynthesis, 21-22 
phosphate bond formation and, 2 
Phthalic acid, 549 
Phthioic acid, 129, 767 
Physostigmine 
hydrolysis of, 74 
tributyrinase inhibition and, 74 
Phytomonic acid, 118, 119 
Phytosterols, 383 
Pigments 
animal, 599-616 
absorption spectra of, 606-7 
chemical studies of, 608 
determination of, 600-603 
nomenclature, 599-600 
physical properties of, 603-7 
eye, 612 
plant 
absorption spectra of, 692 
preparation of, 692 
respiratory, 613 
Pinguinain, properties of, 47 
Piperitone, excretion of, 631 
Pituitary gland 
adrenocorticotropic hormone, 59, 561, 
563 
growth inhibition and, 563 
inactivation of, 563 
isoelectric point of, 563 
isolation of, 563 
molecular weight of, 563 
stability of, 563 
anterior lobe of, 561-65 
diabetes and, 324-25 
hormones of, 561 
muscle glycogen and, 325 
regulation of by nervous system, 
335 
Cushing’s disease 
fat distribution in, 337 
pathogenesis of, 335 
diencephalo-hypophysial relations, 
334-35 
extirpation of 
adrenal atrophy and, 583 
liver arginase activity and, 59 
liver cirrhosis and, 335 


bdo 
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Pituitary gland (cont.) 

extirpation of (cont.) 
muscle glycogen and, 325 
thyroid hyperplasia and, 570 


thyroid iodine accumulation and, 
571 
fat metabolism and, 336-38 
gonadotropic hormone, vitamin E 


and 544 
growth hormone of, 561-62 
adrenal ascorbic acid content and, 
476 
composition of, 562 
hypoglycemic effect of, 325 
preparation of, 561 
properties of, 562 
hormone production of, 561 
lactogenic hormone of, 264 
posterior lobe extracts of, 566 
thylakentrin, inactivation of, 564 
thyrotropic hormone of, 561, 563- 
64 
molecular weight of, 564 
preparation of, 563 
thiouracil storage and, 57 
Placenta, permeability of, 535 
Plant carbohydrates 
nitrogen deficiency and, 674 
nitrogen metabolism and, 672 
1utritive state and, 675, 676 
patassium deficiency and, 674 
Plant metabolism 
amino acid utilization, 673 
carbohydrate formation, 667 
carbon dioxide assimilation, 
acid and, 681 
carbon dioxide evolution, 676 
defloration and, 725 
nitrogen absorption, light and, 670 
nitrogen metabolism, 672 
amino acid deamination, 672 
nitrate reduction, 670 
translocation of nitrogen, 680 
protein metabolism, 665 
amino acids and, 670-73 
boron and, 713 
carbohydrates and, 667-70 
carbon dioxide production and, 


675 


pyruvic 


hormonic control of, 666-67 
proteolysis, 668, 669, 671, 677 
respiration rate and, 673-78 
synthesis of protein, 671, 678 
respiration rate 
amino acids and, 672, 673-78 
carbohydrate content and, 674 
iron deficiency and, 715 
nitrogen deficiency and, 674 
nutritive state and, 676 
phosphorus deficiency and, 675 
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Plant metabolism (cont.) 

respiration rate (cont.) 
proteins and, 673-78 
starvation and, 680 

see also Plant nutrition 

Plant nutrition 

aerobic starvation, amino acid utili- 
zation and, 673 

boron and, 712-14 

determination of nutrient state, 727- 

disease resistance and, 72 

essential elements, 710-12 

fruit production and, 723-27 

fruit skin color and, 726 

ion interrelationships in, 712-19 

interactions in, 712-19 
boron-calcium, 712 
manganese-iron, 715 

iron and, 714-16 

mineral, 709-32 

nutrient interrelations, 718-19 

nutrient media, 718, 719 

oxygen and, 717-18 

salts and, 719-20 

soil composition and, 719 

soil pH and, 716 

starvation 
carbohydrate content and, 675, 676 
carbon distribution and, 675 
leaf composition and, 677 
protein distribution and, 678 
protein loss and, 676 

sulfur and, 276, 717 

variations in, 725 

vitamin content and, 726 

zine and, 716-17 


9 


see also Plants, growth of, and spe- 
cific substances 
Plants 
amide metabolism in, 678 
amino acid formation in, 678-81 


ammonia in, 678 
bolls 
formation of, 723 
lint percentage of, 724 
carotenoid pigments in, 386 
cell differentiation, nutrition and, 
712 
chlorosis, lime and, 715 
electrolyte absorption by, 709-10 
anion-cation ratio and, 719 
calcium and, 713 
ionic interrelations, 718 
ion mobility and, 710, 714 
mechanism of, 710 
metabolic activity and, 709 
oxygen supply and, 717-18 
of radioactive isotopes, 709 
rate of, 717-18 
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Plants (cont.) 
enzyme activity of, 713 
flower formation, nitrate nd, 723 
fruit, vitamin content of, 726 
fruit composition 
defloration and, 725 
nutrient deficiency and, 725 
temperature and, 725 
growth of 
chlorides and, 721-22 
defruiting and, 724 
humidity and, 724-25 
mineral deficiency and, 674 
soil moisture tension and, 720-21 
temperature and, 724-25 
hydrocarbons from, 386 
inflorescence, 666 
iron metabolism in, 716 
leaves of 
amide content of, 681 
amino acid content of, 675 
asparagus formation in, 681 
chlorotic, 715 
malic acid transformation in, 681 
molybdenum content of, 692 
nitrogenous constituents of, 655-84 
amino nitrogen, 667 
translocation of, 666 
nodules 
carbohydrate consumption of, 
690 
hydroxylamine content of, 697 
pigments of, 692 
respiration of, 690 
proteins of 
amino acid content and, 668 
ammonia and, 667 
amount in leaves, 
666 
carbohydrates and, 667, 668 
synthesis of, 666, 667 
respiration, 690 
hydroxylamine and, 703-4 
inhibition of, 709 
roots, carbon dioxide output of, 690 
salt tolerance of, 719-22 
seed development, salt concentration 
and, 722 
seed production, zinc and, 716 
seeds, protein content of, 724 
starch content of, 721 
sterols in, 386 
sucrose content of, 669 
sulfur in, 268 
susceptibility of 
to bacteria, 729 
to fungi, 729 
to viruses, 729 
thermo periodicity of, 725 
triterpenes from, 383 


regulation of, 
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Plants (cont.) 
water content of, 675 
growth and, 720 
water tension in, 720 


Plasma 
analysis of, 340 
cholesterol content of, choline de- 


ficiency and, 448 

choline in, 494 

citrulline in, 377 

iodine in, 569 

phosphates in, choline deficiency and, 
448 


prothrombin 
and, 453 
vitamin C level of, 441 
Plasma proteins, 358-60 
amino acid content of, 150, 360 
characterization of, 147 
fractionation of, 147 
isoleucine content of, 359 
molecular constants of, 164 
regeneration of, 272, 456 
stability of, 147 
substitutes for, gelatin as, 358 
synthesis of, 358 
see also Serum proteins 
Platycodigenin, 386 
Pneumonia, thiosulfate excretion and, 
275 
Poliomyelitis 
brain phosphate and, 294 
resistance to 
nutritional state and, 446 
riboflavin deficiency and, 486 
pantothenic acid deficiency 
493 
thiamine deficiency and, 446, 482 
Polyene, diffraction studies of, 212 
Polyene acids, quantitative anlysis of, 
113 
Polygalitol, structure of, 96 
Polynucleotides 
classification of, 185 
depolymerisation of, 186 
desoxypentose containing, 186-91 
enzymic degradation of, 187 
formation of, 188 
isolation of, 186 
molecular size of, 186 
pentose containing, 195 
structure of, 184-85 
molecular size and, 190 
phosphorus content and, 194 
Polypeptides, molecular weights of, 
150 
Polyphenolases, 6-7 
of tea, 6-7 
Polysaccharides 
hydrolysis of, 287 


content of, vitamin K 


and, 
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Polysaccharides (cont.) 
synthesis of, 309 
see also Hemicelluloses and specific 
substances 
Porphyringlobins, spectrophotometry of, 
609 


Porphyrins 
in central nervous system, 6 
separation of, 603 
sulfur in, 607 
Potassium 
deficiency of 
fruit size and, 725 
plant growth and, 674 
plant respiration rate and, 674 
protein/amino acid balance in 
plants, 671 
glticose tolerance and, 314 
muscle contraction and, 480 
plant ascorbic acid and, 727 
in plant nutrition, 711 
Potassium bromate, bread texture and, 
477 
Potassium citrate, 
zation and, 473 
Pregnancy 
amino acid deficiency and, 652 
liver ascorbic acid and, 476 
plasma ascorbic acid and, 472 
urolithiasis and, 417 
-vitamin A requirement and, 532 
Pregnane-20-one, preparation of deriv- 
atives of, 239 
Pregnanediol, 578 
determination of, 578 
formation of, 249 
Pregnanediol glucuronide 
determination of, 625 
structure of, 625 
Pregneninolone 
absorption of, 579 
prostate enlargement and, 583 
testes size and, 583 
B-Primeverose, preparation of, 93 
Proactinomycin, 765 
Prodigiosine, bacteriostatic 
751 
Progesterone, 235 
excretion of, 578 
inactivation of, 577 
metabolism of, 250, 578-79 
prostate enlargement, 583 
testes size and, 583 
Prolactin, 562-63 
cystine in, 264 
isoelectric point of, 562 
methionine in, 264 
molecular weight of, 562 
sulfur in, 264 
tyrosine content of, 562 


ascorbic acid utili- 


action of, 
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Prolidase, 50 
Proline 
anhydrides of, recovery of, 365 
isotopes of, 365 
metabolism of, 364-66 
ornithine formation from, 365 
oxidation of, 362, 365 
Promin 
protection against, 453 
toxicity of, 453, 511 
tuberculosis and, 453 
Propylene, protein esterification and, 
156 
Prostate 
acid phosphatase activity of, 653 
carcinoma of, 653 
castration and, 653 
induction of, 653 
serum acid phosphatase and, 653 
hypertrophy of, urolithiasis and, 417 
phosphatase in, 285 
size of, desoxycorticosterone 
583 
Prostigmine, heart rate and, 572 
Proteinases, 31-49 
action of 
on angiotonin, 53 
measurement of, 33-34 
animal, 39-43 
antihelminthic properties of, 46 
composition of, 40 
crystalline, 33 
action on tuberculin, 55 
inactivation of, 46 
pancreatic, of shark, 43 
peptide bond hydrolysis by, 32 
plant, characteristics of, 47 
reactivation of, 46 
of soybean, 44-45 
specific, 35-39 
see also Enzymes, proteolytic 
Protein metabolism, 357-82 
arginase and, 69 
dynamic equilibrium, 376 
of liver, 362 
N*® in studies of, 362 
in plants, 665, 668, 669 
shock and, 376 
trauma and, 450 
Proteins, 145-74 
absorption of water by, 165 
acid-base equilibria of, 159-61 
acid-binding capacity of, 159 
amino acids in, 264, 265 
amino acid composition of, 55, 150, 
432, 665 
aspartic acid in, 150 
Bence-Jones, see Bence-Jones protein 
blood coagulation and, 360 
composition of, 146-50 


and, 
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Proteins (cont.) 
crystalline, 213-15 
crystallization of, 146-47 
cysteine content of, 268 
deamination of, 153 
dielectric dispersions of, 167 
deficiency of 
plasmaphoresis and, 448 
susceptibility to mapharsen and, 
448 
denaturation of, 40, 145, 151-55, 176, 
213, 270 
agents causing, 151, 15 
by alcohol, 160 
energy changes accompanying, 152 
formaldehyde and, 155 
by heat, 152, 154, 160 
particle size and, 151 
reactivity and, 152 
reversibility of, 155 
solubility and, 151 
by ultraviolet radiation, 153 
dicarboxylic acids in, 149 
in diet 
acrodynia and, 491 
growth and, 629 
liver cirrhosis and, 447 
liver cytoplasm composition and, 
372-73 
liver damage and, 345 
liver necrosis and, 377 
liver riboflavin content and, 485 
rheumatic fever and, 454 
selenite toxicity and, 630 
serum protein regeneration and, 
359 
diffraction patterns of, 162 
dynamic effects of, 350 
electrophoretic mobility of, 165 
electrostatic dipole moments of, 167 
fibrous, 145, 161-63 
acetylation of, 162 
flow-birefringence of, 163 
internal friction of, 162 
methylation of, 162 
structure of, 215 
viscosity of, 163 
x-ray studies of, 215-17 
ormation of, 366 
globular, conversion to fibrous, 162 
glutamic acid in, 150 
hydrolysis of, 148, 269 
acid, 32, 54 
catalytic effect of large ions on, 
159 
chromatographic analysis of hydro- 
lysates, 149 
enzymic, 32, 54-55, 148, 377 
interactions with lar 
iodination of, 157, 21 


™N 


I 


ge ions, 157-S9 
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Proteins (cont.) 


lipotropic activity of, 274 
in liver cytoplasm, 372-73 
modified native, 155-57 
molecular constants of, 164-67 
molecular-kinetic measurements, 
164-66 
molecular size of, 164 
molecular weight, 164 
nitrogen in, 360 
preparation of, 146-50 
prosthetic groups of, 147-48 
purification of, 377 
requirement for, 432-35, 457 
nitrogen balance, 434 
temperature and, 434 
solubility of, 166 
specific dynamic action of, 431 
stoichiometry of, 216 
sulfur in, 264-66, 271 
syntheses of, 357 
electrolyte accumulation and, 709 
enzymatic, 357 
hormonic control of in plants, 666- 
67 
intracellular, 357 
by plants, 666, 667 
thermodynamic equilibrium of, 357 
titration curves of, 160 
thermodynamic activity of, 166 
thromboplastic, disintegration of, 349 
tissue, 358-60 
hepatotoxic agents and, 265 
inanition and, 265 
sulfur content of, 265 
tribochemistry of, 271 
of tumor tissue, 362 
utilization of, 432 
thiamine and, 481 
vitamin content of, 69 
x-ray studies of, 213-17 
see also Enzymes, Viruses, and spe 
cific substances 


Protein structure 


amide bond in, 158 
determination of 
oxidation-reduction curves, 608 
spectroscopic data, 608 
molecular size, 213 
peptide bonds in, 158 
hydrolysis of, 32 
periodicity theory, 148 
sulfhydryl groups in, 264 
x-ray studies of, 161, 213-17 
sec also Proteins 


Prothrombin 


activation of, 36 
calcium content of, 36 
catalytic action of, 35 
composition of, 36 
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Prothrombin (cont.) 
formation of, vitamin K and, 548 
hypoprothrombinemia 
dicumarol and, 548 
4-hydroxycoumarin and, 47 
hypervitaminosis A and, 536 
salicylates and, 627 
tuberculosis and, 453 
vitamin K and, 536, 548 
prothrombin time, choline and, 448, 
497 
purification of, 36 
stabilization of, 37 
vitamin K and, 453 
Protoporphyrin 
absorption spectrum of, 610 
purification of, 608 
Provitamin A, in fruit, 726 
Pseudocholinesterase, 74 
Pseudohemoglobin, composition of, 
607 
Ptyalin, thrylakentrin inactivation by, 
564 
Puberulic acid, 754 
Purines, 372-73 
determination of, 294 
metabolism of, 372 
Pyocyanine, 760 
bacteriostatic action of, 751 
Pyridine, excretion of, 628 
Pyridine sulfonic acid, bacteriostatic 
action of, 743 
Pyridoxal, phosphorylation of, 283, 295, 
? 


wn 


Pyridoxine, 490-93 

agranulocytic angina and, 492 
atabrine and, 492 

bacterial infection and, 445 

deficiency of, 368, 369 
acrodynia and, 491 
anemia and, 491 
glucuronic acid excretion and, 512 
glucuronide excretion and, 624 

determination of, 490-91 
iron intake and, 491 
kynurenine excretion and, 491 
liver enzyme activity and, 377 
resistance to pneumonia and, 511 
thymus weight and, 511 

quinine activity and, 491-92 

promin toxicity and, 453 

related compounds, 492 

serine toxicity and, 511 

stability of, 490 

synthesis of, iron deficiency and, 714 

tyrosine decarboxylation and, 492 

Pyrimidines, 372-73 
metabolism of, 372 
yeast carbon dioxide production and, 


479 


Pyrimidinesu!fonic acid, yeast fermenta- 
tion and, 479 
Pyrithiamine, 479 
bacteriostatic action of, 744 
thiamine deficiency induction by, 744 
Pyrocatechol, antioxidant activity of, 
134 
Pyrogallol, antioxidant activity of, 134 
Pyrophosphate, isotope studies with, 
301 
Pyruvic acid 
in blood 
shock and, 451 
thiamine deficiency and, 480 
blood acetaldehyde and, 633 
carboxylation of, 680 
decarboxylation of, 311 
glucuronide excretion and, 624 
oxidation of, 13, 311, 312 
biotin and, 312 
thiamine deficiency and, 477 
phosphoroclastic splitting of, 290-91, 
311 
Pyruvylalanine, peptide synthesis from, 
150 


Q 

Quillaic acid, 385 

structure of, 388, 395 
Quinine, pyridoxine and activity of, 

491-92 

Quinones 

antioxidant activity of, 134 

urease inhibition and, 61 
Quinovic acid, 385 


R 
Radiation, ultraviolet 
carcinogenesis and, 646 
mutations and, 273 
protein denaturation and, 35 
rickets and, 254 
trypsin inactivation and, 35 
Raffinose, levan production from, 83 
Relaxin 
preparation of, 577 
properties of, 577 
Renin 
blood pressure control and, 37 
catalytic action of, 35 
specificity of, 37 
Rennin 
crystallization of, 39 
vitamin content of, 69 
Reproduction, vitamin E and, 547 
Resin acids, iodine values of, 115 
Respiration, choline poisoning and, 496 
Respiratory quotient, hyperphagia and, 
334 
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Retina 
diphosphopyridine nucleotide distri- 
bution in, 295 
pigments of, 612, 613 
vitamin A in, 526 
Rheumatic fever 
blood vitamin A and, 439 
nutrition and, 454, 535 
Riboflavin, 484-88 
bacterial growth and, 484 
bacterial production of, 694 
biosynthesis of, 486, 513 
in canned foods, 444 
cellular metabolism and, 451-52 
deficiency of 
acetyl sulfanilamide formation and, 
619 
anemia and, 486 
anorexia and, 486 
bacterial infection and, 445 
corneal lesions and, 458, 485 
dermatitis and, 486 
estradiol inactivation and, 257 
glucuronide excretion and, 624 
hemoglobin level and, 486 
inanition and, 487 
liver enzyme activity and, 377 
poliomyelitis resistance and, 486 
spastic paralysis and, 487 
stomatitis and, 487 
sulfanilamide acetylation and, 484 
thymus weight and, 511 
tuberculosis and, 453 
tumor growth and, 652 
determination of, 485 
fluorometric, 485 
microbiological, 485 
in enzymes, 69 
estradiol inactivation and, 485 
estrone inactivation and, 511 
excess of, 509 
excretion of, 443, 486, 487, 510 
thiamine deficiency and, 480 
food utilization and, 487 
in fruit, 726 
in liver, 480 
proteins in diet and, 485 
loss of, in irradiated milk, 543 
muscular work and, 513 
nerve metabolism and, 488 
promin toxicity and, 453 
protozoan infections and, 446 
requirements for, 442, 443-44, 457, 
486-87 
carbohydrate in diet and, 487 
of children, 486 
in semen, 513 
spermatozoa motility and, 513 
synthesis of, 97 
iron deficiency and, 714 
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Ribonuclease, 192 
crystallization of, 215 
determination of, 300 
Ribonucleic acid, phosphorus rejuvena- 
tion in, 304 
Ribose, 191 
biogenesis of, 191 
Rickets 
choline and, 540 
citrate and, 21, 420 
magnesium and, 540 
mineral imbalance and, 542 
occurrence of, 439-40 
ultraviolet radiation and, 254 
vitamin D and, 540 
yeast and, 540 
Rubreserine, cholinesterase 
and, 74 
Rubrofusarin, 17 


inhibition 


Ss 


Saccharate, glucuronide excretion and, 
24 
Saccharin, methemoglobin 
spectrum and, 606 

Salicylates 

hemorrhagic activity of, 549, 627 

hypoprothrombinemia and, 627 

urolithiasis and, 417 
Salicylic acid 

excretion of, 627 

fate of, 627 

hydroxycoumarin from, 627 

oxidation of, fever and, 627 
Salts 

dissociation of, 408 

plant nutrition and, 719-20 
Sapogenins, triterpenoid, 383 
Saponins, 244, 383 

erythrocyte hemolysis and, 350 
Sarcosine 

creatine synthesis from, 374 

demethylation of, 622, 630 

growth and, 622 
Scurvy 

adrenal size and, 475 

ascorbic acid and, 441 

fibrinogen and, 475 

liver size and, 475 

pancreas insulin content and, 475 

serum phosphatase and, 471 
Sebacic acid, excretion of, 632 
Selachyl alcohol, synthesis of, 136 
Selenite, toxicity of, 630 
Selenium, excretion of, 630 
Semen, vitamin content of, 513 
Senegenin, 386 
Serine 

formation of, 368 

hippuric acid synthesis and, 622 


absorption 
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Serine (cont.) 
toxicity of, 511 
Serum 
calcium level of, 422 
gastric secretion and, 415 
nephrectomy and, 422, 423 
cholinesterase activity of, 74 
hydrogen ion concentration of, 410 
phosphatase in, 285 
liver damage and, 285 
sodium cyanide and, 285 
phosphate in, 423 
Serum proteins 
choline and, 448 
composition of, diet and, 265 
regeneration of, 358 
amino acids and, 359 
see also Albumin, serum; and Plasma 
proteins 
Sex 
carcinogenesis and, 647 
leukemia and, 653 
Sex hormones 
brain constitution and, 336 
carcinogenesis and, 648 
color reactions of, 574 
dipole moments of, 577 
formation of, cholesterol and, 249 
intermediate metabolism of, 573 
lutein derivatives, 577-78 
steroids related to, 246-47 
uterine changes and, 576 
see also Androgens and Estrogens 
Sphingomyelin, radioactive phosphorus 
and, 345 
Shock 
adenosinetriphosphate and, 299 
blood pyruvic acid and, 451 
blood sugar levels and, 318-20 
vurns and, 451 
chemical changes during, 299 
hemorrhagic 
liver thiamine and, 482 
muscle thiamine and, 51 
protein metabolism and, 376 
thiamine and, 451 
liver extract and, 451 
liver function and, 320, 376 
plasma treatment for, 450 
sodium salts and, 451 
Siaresinolic acid, 385 
structure of, 388, 396 
Sitosterol, 383 
in beans, 232 
isomers of, 226 
oxidation of, 226 
Skimmiol, 386 
Skin 
histamine content of, 366 
sterols in, 255 
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Snake venoms, enzyme systems of, 42 
Sodium 
glucose tolerance and, 314 
in plant nutrition, 711 
Sodium azide, plant respiration and, 
709 
Sodium benzoate, growth and, 622 
Sodium chloride 
deficiency of, hypochloremia and, 413 
nucleoprotein precipitation by, 176 
Sodium citrate 
hypocalcemia and, 421 
tetany and, 21 
Sodium cyanide 
enzyme inactivation and, 530 
serum phosphatase and, 285 
Sodium fluoride, tissue metabolism and, 


Sodium lactate, burn-shock and, 451 


Sodium nitrite, myoglobin absorption 
spectrum and, 606 

Sodium oleate, erythrocyte hemolysis 
and, 350 


Sodium pregnanediol glucuronidate, hy- 
drolysis of, 83 
Soils 
moisture tension in, 720 
plant diseases and, 715-16 
Solanain, properties of, 46, 47 
Sorbitol, methylene derivatives of, 101, 
102 
d-Sorbitol, 12 
keto-D-Sorbose pentaacetate, 93 
Soybeans 
electrolyte absorption by, 717 
enzyme system of, 44-45 
iodine value of oil of, 132 
lecithin in, 549 
phospholipids of, 129 
saponins in, 386 
sterols from, 226 
unsaturated fatty acids in, 131 
Soysapogenols, 386 
Spermatozoa 
cholesterol content of, 350 
fat content of, 350 
lipid reserve of, 14 
metabolism of, 10 
motility of, 513 
nucleoproteins of, 180 
phosphate uptake in, 292 
Spingomyelins 
in brain, 128 
extraction of, 351 
in kidney, 128 
in lung, 128 
Spinasterol, structure of, 227 
Spleen 
metabolism of, 
632 


methyl formate and, 
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Spleen (cont.) 
steroids in, 251, 255 
sulfonamide acetylation in, 621 
urease activity of, 61 
Squalene, 387 
Starch 
determination of, 77 
hydrolysis of, 78, 79 
optical properties of, 217 
structure of, 79, 217-18 
synthesis of, 357 
x-ray studies of, 217-18 
Stearic acid 
absorption spectra of, 114 
bacterial growth and, 741 
dehydrogenation of, 10 
Stellastanol 
composition of, 229 
isomers of, 229 
physical constants of, 229 
a-Stellastenyl acetate, isomerization of, 
228 
Stellasterol, structure of, 229 
Stenols, structure of, 228 
Steroid hormones, 243-45, 255-57 
aromatic, 584 
inactivation of, 626 
intermediary metabolism of, 
interrelationship of, 584 
isomers of, 583-84 
metabolism of, 255-57 
nonaromatic, 484 
origin of, 583-86 
solubility of, 243 
structure of, 586 
synthesis of, 583-86 
types of, 584 
Steroids, 225-62 
adrenal atrophy and, 583 
adrenal cortical, 583-89 
anesthetic action of, hepatectomy and, 
256 
conjugated, 587, 625-26 
detoxification of, 256 
excretion of, 573 
isolation of, 250 
metabolism of, 249-57 
nucleus, synthesis of, 245—49 
oxidation of, 587 
specificity of Pettenkofer 
for, 243 
urinary, 255-56 
see also Sterols and specific steroids 
Sterols 
acetates of, 228 
chemical transformations in, 232-35 
homogeneity of, 231 
hydrogenation of, 228 
insect nutrition and, 255 
isolation of, 225-32 


587-89 


reaction 
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Sterols (cont.) 
isomerism in, 225, 227 
C-24 isomers of, 226-32 
nucleus, synthesis of, 249 
oxidation of, 226 
saturated, properties of, 229 
separation of, 231 
of Spheciospongia vesparia, 231 
from soybeans, 226 
from starfish, 228 
structure of, 225-32 
toxicity of, 541 
unsaturated, structure of, 227 
x-ray studies of, 218-19 
Stigmasterol, 232, 383 
Stilbestrol, 574 
carbohydrate metabolism and, 326 
diabetogenic response to, 326 
estrus and, 651 
metabolism of, 503 
tissue phospholipids and, 336 
tumor induction and, 651 
Stomatitis, riboflavin deficiency and, 
487 
Streptococci, nucleoproteins of, 179, 180 
Streptogenin, 739 
Streptomycin, 765 
Streptothricin, 765 
Strophanthidin, 244 
Strophanthin, 578 
Styracitol, 95 
structure of, 96 
Suberic acid, excretion of, 632 
Succinic acid 
formation of, 311 
glucuronide excretion and, 624 
oxidation of, 20, 632 
inhibition of, 13 
Succinylsulfathiazole 
bacteriostatic action of, 250, 489 
coprosterol formation and, 250 
leukopenia and, 502 
liver folic acid content and, 503 
liver pantothenic acid and, 510 
nicotinamide excretion and, 489 
Sucrose 
phosphorolysis of, 309 
plant protein formation and, 668 
levan production from, 82 
Sugars, see Blood sugar, Carbohydrates, 
Glycosides, and specific substances 
Sulfadiazine, bacteriostatic action of, 
742 
Sulfaguanidine 
bacteriostatic action of, 489 
nicotinamide elimination and, 489 
toxicity of, 511-12 
Sulfanilamide 
acetylation of, 371, 619 
glucuronic acid and, 624 
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Sulfanilamide (cont.) 
acetylation of (cont.) 
riboflavin deficiency and, 484 
thiamine deficiency and, 477 
acid-base balance and, 85 
bacteriostatic action of, 741 
carbonic anhydrase inhibition by, 85 
determination of, 470 
kidney function and, 619 
from neoprontosil, 634 
pigment formation and, 506 
therapeutic action of, 741 
toxicity of, 619 
ascorbic acid and, 475 
Sulfanilic acid, excretion of, 372 
Sulfapyrazine, bacterial growth and, 505 
Sulfapyridine 
acetylation of, 621 
anorexia and, 508 
bacteriostatic action of, 742 
Sulfasuxidine, 507 
Sulfathiazole 
acetylation of, 621 
agranulocytic angina and, 492 
bacteriostatic action of, 742 
excretion of, 372 
glucuronide of, 625 
glucuronide excretion and, 624 
Sulfhemoglobin, formation of, 267 
in vitro, 607 
Sulfonamides 
acetylation of, 618 
species differences in, 621 
acetyl derivatives of, antibacterial ac- 
tion of, 621 
bacteriostatic activity of, 621 
nicotinamide metabolism and, 9 
nitrogen loss and, 450 
thyroxine synthesis and, 370 
toxicity of, 617, 741 
urolithiasis and, 417 
vitamin K deficiency and, 549 
Sulfur 
in insulin, 572 
metabolism of, 273 
in milk, 267 
plant nutrition and, 717 
in proteins, 264-66 
vitamin D requirement and, 540 
Sulfur compounds, 263-82 
distribution in plants, 268 
disulfide links, 
269 
estimation of, 267-69 
metabolism of, 271-76 
occurrence of, 266-67 
properties of, 267 
structure of, 267 
disulfide links, 269 
sulfhydryl groups, 269 


reactions involving, 
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Sulfur compounds (cont.) 
sulfhydryl groups, reactions involv- 
ing, 269-71 


syntheses of, 263-64 
Sumaresinolic acid 
interconversion of, 396 
structure of, 396 
Sweat 
chlorides in, 413 
dehydroascorbic acid in, 477 
vitamin loss in, 509-10 
Syphilis, mapharsen treatment of, 448 


yy 
Tabernamontanain, 44 
properties of, 47 
Taraxasterol, 386 
Taraxerol, 386 
Taraxol, 386 
Tartrate, glucuronide excretion and, 
624 
Taurine 
formation of, 276 
synthesis of, 264 
Teeth 
dental caries, fluorine and, 437, 438 
diseases of, diet and, 455 
fluorosis, 437 
formation of, vitamin D and, 541 
histology of, ascorbic acid and, 474 
x-ray diffraction studies of, 221 
Temperature, rhizobia growth and, 689 
Temperature, body, vitamin B complex 
and, 512 
Temperature, environmental 
caloric requirement and, 431 
choline requirement and, 497 
physical fitness and, 434 
protein requirement and, 434 
thiamine requirement and, 483 
vitamin K deficiency and, 549 
Testes 
damage to, nutrition and, 455 
degeneration of, vitamin E and, 547 
extirpation of, prostate carcinoma 
and, 653 
ferritin in, 604 
size of 
desoxycorticosterone and, 
gonadotropin and, 476 
steroids in, 244, 250, 254 


tumors of, 625 


2 


Law | 


estosterone 

conversion to androsterone, 

gradation of, 580, 581 

dipole moment of, 577 

metabolism of, 580-83 

urinary androgenic activity and, 256 

etracetyl-D-ribonic acid, preparation 
of, 92 


i) 
wn 
wm 
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Tetrachloromethane, 122 
Tetraenoic acid, 124 
Tetraenoic acids, structure of, 118 
Tetrahydronaphthalenes, 248 
Tetramethylhematoporphyrin, 604 
Tetrathionate, reduction of, 276 
Theelol, 244 
Thiamine, 477-84 
acetylcholine synthesis and, 480 
bacterial growth and, 744 
bacterial production of, 694 
blood regeneration and, 482 
in canned foods, 444 
carbohydrate metabolism and, 347 
cocarboxylase resynthesis and, 451 
cholinesterase inhibition and, 74 
deficiency of 
acetyl sulfanilamide formation and, 
619 
anorexia and, 347, 481, 483 
bacterial infection and, 445 
blood composition and, 480 
cachexia and, 482 
carbohydrate metabolism and, 480- 
81 


cardiac insufficiency and, 482 
endurance and, 481 
estradiol inactivation and, 257 
fatty acid synthesis and, 480 
glucuronic acid excretion and, 512 
glucuronide excretion and, 624 
inanition and, 482 
labyrinthine righting reaction and, 
481 
liver enzyme activity and, 377 
liver riboflavin and, 480 
muscle thiamine and, 442 
poliomyelitis and, 446, 482 
polyneuritis and, 453 
resistance to pneumonia and, 511 
resistance to low oxygen tension 
and, 481 

riboflavin loss and, 480 
sulfanilamide acetylation and, 477 
synaptic lesions and, 481 
thymus weight and, 511 
tumor growth and, 652 
work performance and, 481 

determination of, 477-78 
microbiological, 478-79 
thiochrome method, 478 
yeast fermentation, 479 

deposition of, thiamine intake 
482 

destruction of, 478, 481 
amino acids and, 484 
enzymic, 84 

in eggs, 484 

in enzymes, 69 

estradiol metabolism and, 484 


and, 
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Thiamine (cont.) 
estrone inactivation and, 511 
excess of, 509 
excretion of, 348, 483, 509 
fertility and, 484 
inactivation of, 84 
lactation and, 484 
Michaelis constant for, 84 
in muscle, 480 
in plasma, 479 
polyneuritis and, 512 
promin toxicity and, 453 
protein utilization and, 481 
requirement for, 442-43, 457, 483-84 
carbohydrate in diet and, 483 
of children, 483 
fat content of diet and, 483 
human, 483 
of monkeys, 483 
temperature and, 483 
in semen, 513 
shock, survival time after, and, 451 
spermatozoa motility and, 513 
synthesis of, iron deficiency and, 714 
in wheat, 478 
yeast carbon dioxide production and, 
479 
see also Diphosphothiamine and Vi- 
tamin B complex 
Thiazole, yeast fermentation and, 
479 
Thiochrome, fluorescence of, 478 
Thiocyanates 
goitrogenic action of, 570 
iodine fixation and, 568, 571 
Thiouracil 
action of, 570 
agranulocytic angina and, 492 
goiter formation and, 570 
iodine fixation and, 571 
iodine reduction to iodide and, 571 
storage in thyroid gland, 571 
thyroxine synthesis and, 370 
Thiourea 
determination of, 269 
iodine fixation and, 568 
enzyme inactivation and, 530 
thyroxine synthesis and, 370 
L-Threonic acid, 92 
Threonine 
requirement for, 433 
weight maintenance and, 360 
Threose, synthesis of, 92 
Thrombin 
calcium content of, 36 
catalytic action of, 35 
purification of, 36 
stabilization of, 37 
Thromboplastin 
catalytic action of, 35 
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Thromboplastin (cont.) 
composition of, 35 
lipid content of, 127 
Thylakentrin, preparation of, 564 
Thymidine, 501 
Thymine 
isolation of, 372 
nucleotides of, 188 
Thyminose, 190 
Thymopolynucleotidase, 
188 
Thymonucleodepolymerase, 187 
Thymopolynucleotidase, 187 
Thymus gland 
extirpation of, leukemia and, 653 
nucleoprotein of, 177 
vitamin deficiency and, 511 
Thyroglobulin, 566-73 
antibody formation and, 573 
formation of, 568 
immunization against, 570 
myxedema and, 573 
in serum, 569 
Thyroid gland 
activity of, diabetes mellitus and, 321 
diiodotyrosine synthesis by, 370 
extirpation of 
muscle phosphorylase and, 287 
pancreatic diabetes and, 321 
serum cholesterol and, 338 
extract of, creatinuria and, 622 
fat metabolism and, 338 
goitrogenic substances, 570-71 
thyroxine formation and, 571 
hyperplasias of 
blood iodine and, 569 
hypophysectomy and, 570 
thiocyanates and, 571 
thyrotropic hormone and, 570 
thyroxine and, 571 
hyperthyroidism 
blood iodine and, 569 
galactose reabsorption rate and, 
318 
hyperlipemia and, 347 
iodine of, 566 
iodine absorption by, 571 
iodine metabolism of, 566-67 
metabolism of, 567, 568, 570 
thiouracil storage in, 571 
thyroxine synthesis by, 3 
Thyroxine 
activity of, 571-72 
formation of, 3, 567-69 
goitrogenic substances and, 571 


specificity of, 


70 


glucose tubular reabsorption rate and, 


318 
heart rate and, 571 
hyperthyroidism and, 571 
immunization against, 570 
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Thyroxine (cont.) 
from iodinated casein, 157 
isomers of, 569 
metabolism of, 370-71 
synthesis of, 370 
thyroid iodine accumulation and, 571 


*}-Thyroxine, thiouracil goiter and, 570 


Tissue metabolism 
measurement of, 24 
sodium fluoride and, 310 
Tocopherols 
antioxidant activity of, 135, 
determination of, 544 
in serum, muscular dystrophy and, 
546 
source of, 544 
storage of, 544 
a-Tocopherol 
cholesterol deposition and, 545 
in depot fat, 544 
Trehalose, preparation of, 93 
Tributyrin 
hydrolysis of, 74 
lipase activation and, 75 
metabolism of, 125 
Trichloromethane, 122 
Trienoic acids 
properties of, 117-18 
structures of, 117 
Trigonelline, excretion of, 628 
Triketohydrindene, glucuronide excre- 
tion and, 635 
Trinitrotoluene, reduction of, 635 
Triose phosphate, oxidation of, 14 
Triphosphopyridine nucleotide, 9, 12, 
692 
Triterpenes, 383-406 
classes of, 387-89 
@-amyrin group, 397-98 
f-amyrin group, 389-97 
elemi acid groups, 399-402 
lupeol group, 399 
interconversion of, 386-89 
in plants, 383 
sources of, 383-86 
structure of, 383, 384-87, 389-402 
Trivalerin, lipase activation and, 75 
Trypsin 
action of, 34 
activation of, vitamin K and, 547 
activity of, 32 
adrenocorticotropic 
vation by, 563 
blood coagulation and, 35 
histamine liberation and, 43 
inactivation of, 35, 42 
protein hydrolysis by, 377 
tobacco mosaic virus infectivity and, 
41 
ultraviolet radiation, effect on, 153 


531, 544 


hormone _inacti- 
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Trypsinogen, activation of, 35 
Tryptophane 
biosynthesis of, 369 
determination of, 361 


intake of, kynurenine excretion and, 


491 

kynurenine formation from, 369 

lipotropic activity of, 375 

metabolism of, 368-69 

in peanut proteins, 150 

in pepsin, 40 

in plasma, 360 

requirement for, 433 

synthesis of, 494 

utilization in plants, 673 
l-Tryptophane, metabolism of, 368 
dl-Tryptophane, metabolism of, 368 
Tuberculin 

action of proteinases on, 55 

carbohydrates of, 737: 

chemistry of, 737 

nucleic acid of, 737 

nucleoprotein of, 177 

proteins of, 737 


Tuberculinic acid A, composition of, 


185 
Tuberculosis 
blood composition and, 453 
blood vitamin A and, 535 
nicotinic acid deficiency and, 453 
nutritional state and, 452-53 
promin and, 453 
prothrombin deficiency and, 453 
riboflavin deficiency and, 453 
vitamin C economy and, 453 
Tuberculostearic acid 
orientation of, 211 
structure of, 118 
Tumor metabolism 
cytochrome-c content and, 657 
cytochrome oxidase activity, 655 
fermentation, 657 
glycolysis of, 655 
uniformity of, 655-56 
zymohexase content and, 657 
Tumors 
of adrenal cortex, 335 
of adrenal gland 
urinary ketosteroids and, 588 
virilism and, 587, 
ascorbic acid content of, 477, 65 
biotin content of, 500 
blood composition and, 658 
cachexia and, 657 
desoxyribonucleic acid of, 304 
enzymes of, 655 
fibroid, q-estradiol and, 583 
growth of, 652, 656 
folic acid and, 504 
inositol and, 504 


wn 


Tumors (cont.) 
growth of (cont.) 
d-peptidase activity and, 52 
rate of, 372 
hematoporphyrin synthesis and, 4 
hemoglobin level and, 4, 658 
induced, 647 
kidney catalase activity and, 658 
lactic acid content of, 655 
lipids in, 343 
liver calatase and, 4, 657 
lymphoid, steroids and, 577 
mammary gland, 648, 649 
estrogens and, 649, 650 
metabolism of, methyl formate and, 
632 
nucleotide concentration in, 295 
d-peptidase activity in, 52 
phosphatase activity of, 285 
plasma zymohexase and, 658 
properties of, 655-57 
proteins of, 362 
pulmonary, 645 
riboflavin content of, 652 
similarity to fetal tissue, 656 
spontaneous, 648 
of testes, 625 
tissue enzyme activity and, 656 
see also Malignant tissue 
Turanose 
osazones of, 97 
structure of, 96 
Typhus fever, p-aminobenzoic acid 
and, 506 
Tyramine, metabolism of, 370 
Tyrocidine 
bactericidal effect of, 763 
composition of, 150, 763 
Tyrocidine hydrochloride, 761-62 
Tyrosinase, physical properties of, 6 
Tyrosine 
decarboxylation of, 492-93 
glucuronide excretion and, 624 
lipotropic activity of, 375 
liver fat deposition and, 375 
metabolism of, 370 
in peanut proteins, 150 
in plasma, 360 
in prolactin, 562 
requirement for, 433 
utilization in plants, 673 
l-Tyrosine 
isolation of, 7 
oxidation of, 475 
Tyrosylcysteine, hydrolysis of, 39 
Tyrosylcystine, hydrolsis of, 39 
Tyrothricin, 761 
bacteriostatic action of, 361, 752 
isolation of, 751 
solubility of, 752 








SUBJECT INDEX 


U 
Ulcers, peptic 
bicarbonate therapy, 414 
nutrition and, 454 
Uranyl acetate, carotene destruction 
and, 526 
Urea 
bacterial assimilation of, 692 
in blood, 376 
determination of, 73 
excretion of, 365, 376 
formation of, 58, 362 
gonadotropin stability in, 1 
synthesis of, 357 
virus infectivity and, 155 
Urease, 60-63, 72-73 
activity of, 73, 156 
crystalline, urea determinations and, 
73 
determination of, 61-62 
distribution of, 61 
inactivation of, 60 
inhibition of, 72 
vitamin content of, 69 
Urethane, pulmonary tumors and, 646 
Urinary calculi 
citrate excretion and, 419 
composition of, 416 
dissolution of, 418-19 
citric acid and, 418 
diet and, 418 
formation of, 416-18 
chemotherapy and, 417 
citrate and, 419, 420 
diet and, 417 
hyperparathyroidism and, 418 
liver dysfunction and, 418 
metabolic disorders and, 417 
pathogenesis of, 417 
urinary infection and, 417 
urethral pressure and, 417 
urinary tract infection and, 417 
X-ray examination of, 416 
Urine 
adrenal cortical steroids in, 587 
ammonia in, 632 
androgenic activity of, 25 
androsterone in, 580 
barbital in, 631 
citrate concentration in, 419 
cortin activity of, 587 
crystallization in, 417 
estradiol in, 575 
estrogens in, 574-75 
ovariectomy and, 257 
fluorine in, 437-38 
glururonides in, 624 
glycosuria 
alloxan and, 322 
diabetes and, 324 


wm 
w 
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Urine (cont.) 
ketonuria, 323 
nitrogen content of, 372, 449 
pregnanediol in, 578 
riboflavin in, 486 
steroid conjugates in, 625 
steroids in, 255-56, 573, 579 
“supersaturation” of, 417 
thiamine in, 478 
Urine, pregnancy 
conjugated estrogens in, 575 
gonadotropin from, 565 
Urochrome, composition of, 266 
Uronic acids, estimation of, 623 
Uronides, formation of, 587 
Urorosein, 491 
Ursodesoxycholic acid, 242 
Ursolic acid, 385, 387 
Uterus 
discoloration of, vitamin E deficiency 
and, 547 
B-glucuronidate activity of, 257 
sex hormones and, 576 
weight of, gonadotropin and, 476 


V 
Valine 
determination of, 361 
requirement for, 433 
weight maintenance and, 360 
Valylvaline, 377 
Vanadium, nitrogen fixation and, 694 
Vanguerigenin, 386 
Vanillin, excretion of, 627 
Verdohematin 
absorption spectrum of, 606 
ring closure of, 608 
Verdoparahematin, 608 
Vibrio, erythrocyte hemolysis and, 350 
f-Vicianose, preparation of, 93 
Vinylneoxanthobilirubinic acid, 608 
Viruses 
bushy stunt, 183 
diffraction studies, 212 
carcinogensis and, 646 
composition of 
lipids in, 735 
nucleic acids in, 735 
diffraction studies of, 211 
enzymes of, 735 
equine encephalomyelitis, 183 
filterable, 735 
infectivity of, urea and, 155 
influenza 
inactivation of, 477 
molecular size of, 164 
sedimentation velocity of, 164 
influenza A, 183 
molecular size of, 735 
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Viruses (cont.) 


nucleic acids in, 182-83 
nucleoproteins of, 180, 735 
plant susceptibility to, 729 
proteins of, 735 
specificity of, 736 
psittacosis, 182 
rabbit papilloma, 182, 183 
tobacco mosaic 
absorption of polarized ultraviolet 
light by, 184 
diffraction studies, 212 
infectivity of, 41, 155 
nucleic acids in, 183 
nucleoprotein of, 177 
phosphatase of, 735 
polynucleotides of, 195 
precipitation by heparin, 158 
proteins of, 183 
structure of, 184, 270 
sulfur content of, 264-65 
x-ray analysis of, 183-84 
vaccinia, 182, 183 


Vision 


adaptation, dark, 439 
hypervitaminosis A and, 536 
visual purple and, 612 
vitamin C and, 441 

amblyopia, methyl alcohol and, 633 

color vision, vitamin A and, 531, 535 

nyctalopia, liver cirrhosis and, 439 


Visual purple, 611 


dark adaptation and, 612 


Vitamin A, 525-37 


absorption of, 533 

acetonemia and, 533-34 

in blood, 439, 533 
liver damage and, 534 
tuberculosis and, 453, 535 

bone growth and, 540 

from carotene, 533 

chemistry of, 525-27 

color vision and, 535 

in colostrum, 536 

cyclization of, 527 

dark adaptation and, 439 

dark adaptation tests, 531 

deficiency of, 531-32 
cardiac failure and, 536 
congenital eye malformation and, 

535 

conjunctival changes and, 531 
determination of, 531 
encephalomalacia and, 546 
epithelium and, 526 
glururonide excretion and, 624 
night blindness and, 531 
parasitic susceptibility and, 534 
paresis and, 535 
plasma content and, 531 
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Vitamin A (cont.) 
deficiency of (cont.) 
skin changes and, 531 
urolithiasis and, 417 
depletion of body stores of, 535-36 
determination of, 527-30 
antimony trichloride method, 527, 
528 
destructive irradiation technic, 528 
spectrophotometric, 527, 528 
vaginal smear method, 528-29 
distribution of, 526, 536-37 
embryonic development and, 535 
esters of, 526 
in fresh liver oils, 526 
fluorescence of, 526 
glandular function and, 534 
hypertension and, 534 
hypervitaminosis of, 509, 535 
dark adaptation and, 536 
hypoprothrombinemia and, 536 
lactation and, 532 
in liver, 439 
in margarine, 528 
metabolism of, 418, 535 
choline and, 540 
in milk, 529, 532 
placental permeability to, 535 
in plasma, 527 
in porpoise liver, 537 
preservation of, 544 
renal function and, 534 
requirement for, 439 
of animals, 536 
bovine, 532-33 
dark adaptation test of, 531 
pregnancy and, 532 
in retina, 526 
rheumatic fever and, 454 
stability of, 530-31 
storage of, 439, 535-36 
therapeutical use of, 534-35 
thrombocyte count and, 534 
utilization of, 549 
Vitamin Be 
anemia and, 503 
deficiency of, leukopenia and, 503 
Vitamin B,, deficiency of, 273 
Vitamin B,, 507 
Vitamin B,,, 507 
Vitamin B complex 
anemia and, 508 
deficiency of, 509 
nicotinic acid excretion and, 490 
tumor induction and, 651 
in enzymes, 41 
excretion of, 509 
extrinsic factor activity of, 508 
growth and, 510 
pernicious anemia and, 452 
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Vitamin B complex (cont.) 
serine toxicity and, 511 
variations in tissue content of, 512 

Vitamin C, see Ascorbic acid 

Vitamin D, 537-43 
biogenesis of, 254 
blood sugar and, 541 
bone growth and, 540 
calcium absorption and, 540 
calcium retention and, 438 
deficiency of 

bone citric acid and, 421 


congenital bone malformations and, 


541 
glucuronide excretion and, 624 
determination of, 537-39 
antimony trichloride test, 537 
in bone, 538 
D, and, 538-39 
distribution of, 543 
excess of, 509 
formation of, 249 
hypercalcemia and, 540 
phosphagen formation and, 540 
provitamin D,, 232 
requirement for, 438 
of animals, 542-43 
human, 542 
minerals in diet and, 543 
sulfur and, 540 
rickets and, 540 
stability of, 539-40 
sympathetic, antirachitic action of, 
255 
teeth and, 541 
toxicity of, adrenalectomy and, 541 
utilization of, choline and, 540 
Vitamin E, 544-47 
abortion and, 547 
corpus luteum hormone and, 544 
deficiency of 
in chick, 545 
corpus luteum and, 544 


dietary unsaturated fatty acids and, 


121 
encephalomalacia and, 121, 545 
fat deposition and, 349 
food utilization and, 546 
glucuronide excretion and, 624 
muscular dystrophy and, 546 
myocardial failure and, 547 
reproductive system damage and, 
547 
uterine discoloration and, 547 
determination of, 544 
diphtheria and, 547 
encephalomalacia and, 348 
gonadotropic hormone and, 544 
muscle cholesterol and, 348 
progesterone effect of, 544 
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Vitamin E (cont.) 
in serum, 546 
sterility and, 547 
storage of, 349 
testicular degeneration and, 547 
vitamin utilization and, 545 
see also Tocopherols 
Vitamin K, 547-49 
agglutination and, 548 
deficiency of 
climate and, 549 
hypoprothrombinemia and, 548 
sulfonamides and, 549 
equilibrium of, 548 
hypertension and, 549 
hypoprothrombinemia and, 536, 548 
medical applications of, 548 
plasma prothrombin and, 453 
prothrombin formation and, 548 
trypsin inactivation by, 547 
water-soluble forms of, 547 
Vitamin K,, 547 
Vitamin M, 502 
Vitamin P 
capillary resistance and, 507 
deficiency of, lung hemorrhage and, 
507 
sources of, 507 
Vitamins 
antistiffness factor, 508 
fat-soluble, 525-60 
deficiency of, infection and, 447 
dietary supplement of, 509 
fat metabolism and, 347-49 
infection resistance and, 525 
parenteral administration of, 456 
syntheses 
iron deficiency and, 714 
trace elements and, 715 
water-soluble, 469-524 
loss in sweat, 509-10 
Volemitol, 91 


Ww 
Water 
absorption of by proteins, 165 
deprivation of, blood ketones and, 339 
parenteral use of, 456 
Wheat germ, cytochrome-c from, 1-2 
Wool 
action of sulfites on, 162 
methionine in, 266 
sterols in, 383 


x 
Xanthine, oxidation of, 9 
Xanthophylls, oxidation of, 677 
Xanthurenic acid, excretion of, 368, 491 
Xanthopterin, 612 
folic acid formation and, 502 
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X-ray studies, 207-24 
angle of scattering, 211-12 
of animal pigments, 604 
orientation, 210-11 
purpose of, 208-10 
scattering experiments, 207 
of urinary calculi, 416 
Xylene, vitamin A extraction with, 
Xylitol 
melting point of, 92 
methylene derivatives of, 101 
preparation of, 92 
Xylose 
osazones of, 97 
oxidation of, 693 


¥ 
Yeast 

amino acid assimilation by, 689 
bacterial growth and, 739 
biotin requirement of, 691 
carbohydrate determination with, 105 
carbon dioxide production by, 479 
dipeptidase activity of, 50 
fermentation by, 479 
folic acid content of, 502 
growth of, 499 
metabolism of, 24 
nitrogen fixation by, 688 
nucleic acids of, 177 
phosphothiamine content of, 299 
rickets and, 540 


Yeast polypeptidase, vitamin content 
of, 
Yeast ribonucleic acid, 191-95 
composition of, 191 
deamination of, 192 
dephosphorylation of, 194 
linkages in, 192 
molecular size of, 191 
structure of, 189, 193 
internucleotide linkages of, 193 


Z 


Zeaxanthol, 526 
Zein 
denaturation of, 217 
fractionation of, 166 
x-ray studies of, 217 
Zeorin, 386 
Zinc 
in carbonic anhydrase, 84 
fruit production and, 726 
in insulin, 572 
nitrogen fixation and, 692 
in pancreas, 572 
plant development and, 710 
seed production and, 716 
Zoosterol, 383 
Zymohexase 
in plasma, tumors and, 658 
tumor metabolism and, 657 
structure of, 22 





